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(54) INK-JET RECORDING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To recover only a specific recording head to suck 
and recover in a constitution in which ink is supplied to a plurality of recording 
heads via air buffers. 

SOLUTION: Recording heads H1-H12 are connected to air buffers B1-B6 of 
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corresponding colors by head tubes respectively. A recover means constituted of ;r ?y^ ^!^^^^^^?lZ^^^ 



caps C1-C12 and a suction pump is set to face ink discharge faces of the 
recording heads H1-H12. Circulation valves V1-V12 are installed respectively at 
the head tubes. When a specific recording head is to be recovered, the 
circulation valve set at the head tube to be connected to the other recording 
head connected to the same air buffer as the specific recording head is closed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 



[Claim(s)] 

[Claim 1] In order to hold with air the ink supplied from the subtank which holds ink, and said subtank 
The maintenance tank which was connected with said subtank through the 1st supply way, and was 
substantially sealed to the external ambient atmosphere, Two or more recording heads for breathing out 
ink and recording on recorded media connected to said maintenance tank through bottom two or more 
2nd respectively mutually-independent supply ways, said every — it prepares in the 2nd supply way, 
respectively — having — said every — with a valve means to open and close the 2nd supply way 
independently It has a recovery means to perform suction recovery which attracts the ink in said 
recording head outside compulsorily in order to maintain the regurgitation property of said recording 
head. Said valve means It is the ink jet recording device controlled to close said 2nd supply way about 
the recording head which opens said 2nd supply way about the recording head which performs suction 
recovery, and does not perform suction recovery in case suction recovery is performed to a specific 
recording head among said each recording head. 

[Claim 2] It is the ink jet recording apparatus according to claim 1 with which said 1st supply way 
consists of tubes made of rubber with a restoration operation, and said subtank is being fixed to the 
body of an ink jet recording apparatus while said each recording head and a maintenance tank are 
carried in the carriage by which both-way migration is carried out. 

[Claim 3] It has further the 3rd supply way which connects the Maine tank holding the ink supplied to 
said subtank, and said Maine tank and said subtank. Said subtank The suction room where the discharge 
device for discharging the atmospheric-air open valve which can introduce atmospheric air into the 
interior, and internal air was connected, It consists of open rooms connected with said suction room 
according to the free passage path in which the valve was prepared in the pars basilaris ossis occipitalis 
while opening to atmospheric air. Said 1st supply way The ink jet recording device according to claim 2 
which consists of supply paths which connect the circulation path to which the valve was prepared, said 
suction room and pars basilaris ossis occipitalis of said maintenance tank were connected, and the tip 
extended to the pars intermedia of said maintenance tank, and said open room and pars basilaris ossis 
occipitalis of said maintenance edge. 

[Claim 4] Said recovery means is an ink jet recording device according to claim 1, 2, or 3 which has a 
pump device for attracting the ink in said recording head connected to one of two or more caps, which 
take up the ink regurgitation side of each of said recording head, respectively, and said two or more 
caps. 

[Claim 5] Two or more maintenance tanks to which two or more recording heads were connected by 
said subtank, the 1st supply way, and two or more 2nd supply ways are formed every, respectively. While 
the recording head connected to said maintenance tank is divided into two or more recording head 
groups fewer than the number of all recording heads It is the ink jet recording device according to claim 
4 with which said cap is divided into two or more cap groups corresponding to said recording head group, 
and said pump device is established for said every cap group. 

[Claim 6] The ink jet recording device according to claim 5 which has a cap change means to change 
and drive said each cap group so that only said cap group corresponding to said recording head group to 



which the recording head which performs said suction recovery belongs may cover the ink regurgitation 
side of said recording head. 
" ? [Claim 7] Said pump device is an ink jet recording device according to claim 5 or 6 which is the tube 
pump which has the tube by which it was pinched by the disc-like koro attachment component which 
held two or more koro in the periphery section, the pressurization base in which the pressurization to 
the periphery section and its discharge of said koro attachment component were prepared possible, and 
said koro attachment component and said pressurization base, and the end was connected to said cap. 
[Claim 8] The ink jet recording device according to claim 7 which has a pressurization change means to 
change and drive the pressurization to said koro attachment component with said pressurization base of 
each of said pump device so that only said pump device prepared in said cap group corresponding to 
said recording head group to which the recording head which performs said suction recovery belongs 
may drive. 

[Claim 9] Said suction recovery is an ink jet recording device given in claim 1 alternatively performed 
during record actuation according to the count of a drive of said recording head thru/or any 1 term of 8. 
[Claim 10] Said recording head is an ink jet recording device given in claim 1 equipped with the electric 
thermal-conversion object for generating the heat energy used in order to carry out the regurgitation of 
the ink thru/or any 1 term of 9. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet recording device which has a recovery 
means to attract ink compulsorily from a recording head, in order to have the ink container with which 
even the inside of it supplies ink to two or more recording heads especially about an ink jet recording 
device and to maintain the regurgitation function of a recording head. 
[0002] 

[Description of the Prior Art] Since an ink jet recording device records by breathing out ink, it is 
necessary to carry out the firm gas of the ink consumed by the regurgitation to a recording head. As an 
ink supply system to this recording head, it roughly divides, and three methods shown below are learned. 
[0003] (1) The tank loading method which carries an ink tank removable on the carriage which carries a 
recording head, and connects a recording head and an ink tank. 

[0004] (2) It is the so-called pit-in method which the ink tank of a head cartlidge equips the body of a 
recording apparatus with a mass tank independently while the head cartlidge which made the ink tank 
and the recording head one is carried on carriage, and connects the ink tank and mass tank of a head 
cartlidge, and supplies ink from a mass ink tank by moving carriage in the meantime. 
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[0005] (3) The method which connected the mass tank fixed to the body of a recording apparatus, and 
the head cartlidge carried in carriage with tubing, such as a tube, constituted ink passage, and 
" : established the device for sending ink into a head cartlidge all over this ink passage. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when the conventional technique was seen from a 
viewpoint of record to recorded media with big size, and a supplement of ink in case record volume is 
carried in large equipment, there were the respectively following problems in the method mentioned 
above. 

[0007] Since a tank is carried on carriage by the tank loading method, to the 1st, the ink capacity of a 
tank will be restricted from a limit of the magnitude, and cartridge exchange frequency will increase in it. 
[0008] It is difficult to carry out with a precision sufficient [ supply of a constant rate ] in an ink residue 
varying to the 2nd to the space (volume) supplied by the pit— in method as a matter of fact. In order to 
solve this, it is necessary to need the system (overflow method) which collects the ink supplied more 
than the specified quantity, or to make the amount of supply very little in consideration of dispersion in 
the amount of supply. However, equipment enlarges the former, or it causes the futility of ink, the stop 
time of the record actuation accompanying increase of the count of supply in the latter will become long, 
and a throughput will fall in the future. 

[0009] In order that ink might pass through the inside of the device by the method which established the 
device for 3rd sending in ink into the ink path, it was difficult to remove dust etc. certainly. When it 
considers as a tube pump device especially, in order to press a tube continuously, components, such as 
an oil inside rubber, are eluted, and the oil adheres to the nozzle of a recording head, it solidifies, and 
problems, such as blinding of a nozzle, arise. 

[0010] In order to cancel such faults, these people In JP, 10-6521, A, while forming a subtank in one with 
carriage into the ink supply path from the Maine tank to a recording head A subtank is arranged to lower 
order rather than a recording head, and ink is supplied to a subtank with discharging the air in a subtank 
according to a pump device, after making a subtank into a closed space, and making the inside of a 
subtank into reduced pressure space from the Maine tank. Subsequently The subtank was made to open 
wide to atmospheric air, and the ink jet recording device made into the condition which can supply ink 
from a subtank to a recording head is proposed. 

[001 1] The above-mentioned ink jet recording device is explained with reference to drawing 18 . 
Although this ink jet recording device breathes out the ink of two or more colors, records a color picture 
and has the Maine tank, a subtank, and a recording head for every color, the following explanation 
explains it only about the ink of a black color. 

[0012] The Maine tank 1006 and the subtank 1001 are connected by the tube 1007, and two recording 
heads 1004 and 1005 are connected to the subtank 1001 by tubes 1002 and 1003, respectively. While 
the atmospheric-air open valve 1008 is formed in the subtank 1001 and being wide opened to 
atmospheric air except the special mode of operation, the interior of the subtank 1001 can be 
decompressed according to a pump device. 

[0013] At the time of un-recording, capping of the recording heads 1004 and 1005 is countered and 
carried out to the recovery device (un-illustrating). A recovery device attracts ink from the nozzle of 
recording heads 1004 and 1005, and performs suction recovery action of recording heads 1004 and 1005. 
Here, since the atmospheric-air open valve 1008 is usually opened, it is possible not to produce the flow 
of ink in the tube 1003 connected with the recording head 1005 of another side, even if it draws in to 
one recording head 1004, but to perform suction recovery action only to one recording head 1004. 
[0014] Thus, in performing suction recovery to all not a recording head but specific recording heads, by 
the recording head, since it differs and extent [ exhausting ] also differs, the count of a drive performs 
suction recovery also to the recording head whose suction recovery is unnecessary because ink is 
consumed vainly. Specifically, consumption of a recording head here is the temperature up of a 
recording head, and ****** within a recording head. If a recording head carries out a temperature up, 
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the viscosity of ink will fall, or the surface tension of ink will decline, and change of printing 
concentration and change of ink discharge quantity will arise. Moreover, if a bubble collects in a 
recording head, the bubble will check the flow of ink and ink will become is hard to be breathed out. 
[0015] since [ by the way, ] the subtank has composition carried in carriage with the recording head with 
the above-mentioned configuration — record — working, i.e., under the scan of carriage, — the liquid 
ink side in a subtank — changing — record — it is difficult to supplement a subtank with the ink of the 
specified quantity working. Then, in order to enable a supplement while scanning carriage and to improve 
continuous duty nature, a subtank is fixed to the body [ not carriage but ] side of a recording apparatus, 
instead the air buffer room connected with the subtank is established in carriage, and the configuration 
which branches two or more recording heads from an air buffer room can be considered. 
[0016] However, in this case, since the air buffer room is sealed, if suction recovery action is performed 
to one recording head, ink will be absorbed by the air buffer interior of a room from other recording 
heads. Therefore, the ink in other recording heads is lost, and even if it drives a recording head as it is, 
ink is no longer breathed out. It becomes the factor of the increment in the number of tubes 
accompanying the increment in an air buffer room, the increment in weight of carriage, and the 
troublesomeness of piping then and is not desirable although what is necessary is just to prepare an air 
buffer room for every recording head in order to solve this. 

[0017] Then, this invention aims at offering the ink jet recording device in which suction recovery is 
possible only for a specific recording head, though considered as the configuration which supplies ink to 
two or more recording heads through an air buffer room. 
[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the ink jet recording 
device of this invention In order to hold with air the ink supplied from the subtank which holds ink, and 
said subtank The maintenance tank which was connected with said subtank through the 1st supply way, 
and was substantially sealed to the external ambient atmosphere, Two or more recording heads for 
breathing out ink and recording on recorded media connected to said maintenance tank through bottom 
two or more 2nd respectively mutually-independent supply ways, said every — it prepares in the 2nd 
supply way, respectively — having — said every — with a valve means to open and close the 2nd 
supply way independently It has a recovery means to perform suction recovery which attracts the ink in 
said recording head outside compulsorily in order to maintain the regurgitation property of said recording 
head. Said valve means In case suction recovery is performed to a specific recording head among said 
each recording head, said 2nd supply way is opened about the recording head which performs suction 
recovery, and it is controlled to close said 2nd supply way about the recording head which does not 
perform suction recovery. 

[0019] In this invention constituted as above-mentioned, the ink held in the subtank is once held at a 
maintenance tank, and is supplied to each recording head from a maintenance tank. On the other hand, 
in case suction recovery is performed to a recording head, in order to lose consumption of useless ink, 
suction recovery is performed to a specific recording head [ be / nothing / then ] to all recording heads. 
At this time, a valve means opens the 2nd supply way about the recording head which performs suction 
recovery, and is controlled to close the 2nd supply way about the recording head which does not 
perform suction recovery. Therefore, even if it performs suction recovery to a specific recording head, 
that ink is attracted in a maintenance tank disappears from other recording heads, and ink is breathed 
out by normal when other recording heads are driven next. 

[0020] It may have the pump device connected to one of two or more caps which take up the ink 
regurgitation side of each recording head, respectively, and these caps as the above-mentioned 
recovery means. In this case, when two or more maintenance tanks to which a subtank, the 1st supply 
way, and two or more recording heads were connected especially are formed every, respectively, while 
dividing a recording head into two or more recording head groups, a cap is also divided into two or more 
cap groups corresponding to a recording head group, and it is compatible in shortening of time amount 
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and the simplification of the configuration of a recovery means which suction recovery takes by 
establishing the above-mentioned pump device for every cap group of these. 

[0021] furthermore, establish the cap change means which changes actuation of a cap group according 
to the recording head which performs suction recovery, or By establishing the pressurization change 
means which changes pressurization with the pressurization base of the corresponding tube pump of a 
cap group according to the recording head which performs suction recovery, when a pump device is a 
tube pump According to the location and number of recording heads which perform suction recovery, 
capping mode with a cap or pressurization mode with the pressurization base of a pump device can be 
set up suitably, and the time amount which suction recovery takes is shortened more. Moreover, 
according to the count of a drive of a recording head, the time amount which suction recovery takes is 
shortened also by performing suction recovery alternatively during record actuation. 
[0022] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is explained with reference 
to a drawing. 

[0023] Drawing 1 is the carriage of the ink jet recording apparatus in which the 1st operation gestalt of 
this invention is shown, and an outline block diagram near the head recovery system, and drawing 2 is 
drawing explaining the ink path about the black ink of the ink jet recording apparatus shown in drawing 1 . 
[0024] As shown in drawing 1 , fitting of the sliding of carriage 1 is made free to horizontal-scanning rail 
2a horizontally arranged on the body of a recording apparatus. Moreover, as shown in drawing 2 , guide 
plate 2b is arranged in parallel with horizontal-scanning rail 2a by the body of a recording apparatus, and 
carriage 1 is supported through koro 2c prepared in carriage 1. It has composition by which both-way 
migration (horizontal scanning) is carried out in the arrow-head A1 direction with a non-illustrated 
carriage drive, carriage 1 being guided at these horizontal-scanning rail 2a and guide plate 2b. On the 
other hand, the recording paper 104 is rolled in the shape of a roll, is inserted into the vertical-scanning 
roller 101 and the follower roller 102 which are driven by the non-illustrated paper feed motor, and the 
predetermined pitch [ every ] intermittent feed of the lower part of the recording heads H1-H12 
mentioned later is carried out in the direction of vertical scanning which is a direction which intersects 
perpendicularly with the main scanning direction of carriage 1. 

[0025] The ink jet recording apparatus of this operation gestalt Black (Bk), cyanogen (Cy), It is a 
recording apparatus corresponding to the color which records by breathing out the ink of six colors of a 
Magenta (Ma), yellow (Ye), light cyanogen (UC), and a light Magenta (UM). On carriage A total of the 
recording heads H1 and H12 for Bk, the recording heads H2 and H1 1 for Cy, the recording heads H3 and 
H10 for UC, the recording heads H4 and H9 for Ma, the recording heads H5 and H8 for UM, and every 
two recording heads [ 12 ] H6 and H7 for Ye is carried about each color. 

[0026] Each recording heads H1-H12 are arranged in an order from [ this ] the left along the migration 
direction of carriage. That is, when it says by the color of ink, it is the order of the left to Bk, Cy, UC, 
Ma, UM, Ye, Ye, UM, Ma, UC, Cy, and Bk. Moreover, the 1st recording head group HG1 is constituted 
from recording head H1-3, the 2nd recording head group HG2 is constituted from recording head H4-6, 
the 3rd recording head group HG3 is constituted from recording head H7-9, and the 4th recording head 
group HG4 consists of recording head H10-12. 

[0027] Thus, every two recording heads H1-H12 are formed for portioning out image data along the 
migration direction of carriage 1, and he does not print the image data of a main scanning direction only 
by the specific recording head, but is trying for a record image not to be influenced by the regurgitation 
properties (discharge quantity, discharge direction, etc.) of the recording head proper by distributing two 
recording heads. Thereby, a high-definition image can be obtained. In addition, distribution of image data 
is performed at random by the image control circuit (un-illustrating) which controls the drive of a 
recording head. Moreover, the array of each recording head in the 1st recording head group HG1, the 
4th recording head group HG4, and the 2nd recording head group HG2 and the 3rd recording head group 
HG3 is a mirror image color scheme about the main scanning direction of carriage 1. This is for making 
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the same the order of the regurgitation for every color of ink, when printing in both directions. 
[0028] The recording heads H1-H12 used with this operation gestalt carry out the regurgitation of the 
ink towards an illustration lower part, it has two or more nozzles arranged in the direction respectively 
perpendicular to the main scanning direction of carriage 1, and the electric thermal-conversion object 
which generates the heat energy for ink regurgitation, respectively is prepared in each nozzle. In a 
recording head H1 - H12, ink is supplied by the capillarity of a nozzle and the supplied ink maintains the 
condition of having formed the meniscus by the effective area of a nozzle and having filled the nozzle. 
By energizing on an electric thermal-conversion object in this condition, the ink on an electric thermal- 
conversion object is heated, a foaming phenomenon occurs, and it has composition in which an ink 
droplet carries out the regurgitation from a nozzle with the energy of that foaming. 
[0029] Furthermore, corresponding to the ink of each color, six air buffers B1 - B6 are carried in 
carriage 1. The air buffer B1 - B6 are substantial closed space which holds ink with air. Two head tubes 
401,402 connected independently to the recording heads H1-H12 of a color which correspond, 
respectively are connected to each air buffer B1 - B6 ( drawing 1 shows only the recording heads H1 
and H12 for Bk). Specifically Air buffer B4 for Bk in the recording heads H1 and H12 for Bk, Air buffer 
B-2 for Ma in the air buffer B3 for Cy in the recording heads H2 and H1 1 for Cy, and the recording 
heads H4 and H8 for Ma, Air buffer B6 for UC in the air buffer B1 for Ye in the recording heads H6 and 
H7 for Ye and the recording heads H3 and H10 for UC and the recording heads H5 and H8 for UM are 
connected with air buffer B5 for UM, respectively. The tube made of the rubber which has a restoration 
operation as a head tube is used. 

[0030] In just under the air buffer B1 - B6, as typically shown in drawing 3 (a), recirculation valves V1- 
V12 are formed in the head tube connected to the air buffer B1 - B6, respectively, and the ink path 
between the air buffer B1 - B6, and recording heads H1-H12 can be opened and closed according to 
each mode of head suction mentioned later. Although drawing 3 (a) shows only the head tube 41 1,412 
which connects the air buffer B1 for Ye, and the recording heads H6 and H7 for Ye for simplification, 
and the head tube 401,402 which connects air buffer B4 for Bk, and the recording heads H1 and H12 for 
Bk, the correspondence relation of each recording heads H1-H12 and recirculation valves V1-V12 is as 
being shown in drawing 3 (b). In addition, about the structure of recirculation valves V1-V12, and its 
controlling mechanism, it mentions later. 

[0031] Ink is supplied to each air buffer from the ink supply system 6 which showed B1 - B-2 to drawing 
i . Here, the ink supply system 6 is explained with reference to drawing 2 . Although the ink supply 
system 6 supplies ink to the air buffer B1 - B6 for every color, since the supply system for every color 
is the same configuration, by the following explanation, it is represented with the supply system about 
Bk ink among the ink supply systems 6, and explains it. 

[0032] The ink supply system 6 has the mass Maine tank 51 roughly rather than the subtank 60 which 
holds temporarily the ink supplied to air buffer B4, and the subtank 60 holding the ink which supplies the 
subtank 60. These subtank 60 and the Maine tank 51 are formed in the body of a recording device, and 
get down, especially its Maine tank 51 is exchangeable. 

[0033] The subtank 60 and air buffer B4 are connected by two tubes of a draft tube 42 and the supply 
tube 43. Since a draft tube 42 and the supply tube 43 connect air buffer B4 carried in the carriage 1 
moved, and the subtank 60 fixed to the body of a recording apparatus, as shown in drawing 1 and 
drawing 2 , they are protected and taken about by the protection member 9 which has flexibility with the 
cable (un-illustrating) which transmits the signal which carries out drive control of the recording head 
H1. In the air buffer B4 side, the draft tube 42 was inserted in the interior from the bottom wall of air 
buffer B4, and the point has arrived at the center section of air buffer B4. Moreover, the supply tube 43 
is connected with air buffer B4 in the bottom wall of air buffer B4. 

[0034] The subtank 60 consists of a suction room 61 which can choose the condition of sealing and 
disconnection to atmospheric air by actuation of the atmospheric-air open valve 312 mentioned later, 
and an open room 62 always wide opened to atmospheric air. The suction tube 47 with which the pump 
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80 for supply for attracting the air in the above-mentioned draft tube 42 in which the suction valve 31 1 
was formed near the suction room 61, the atmospheric-air disconnection tube 46 with which the 
atmospheric-air open valve 312 was formed, and the suction room 61, and generating negative pressure 
in the suction room 61 was formed in the suction room 61 is connected. The above-mentioned supply 
tube 43 is connected to the open room 62. Moreover, the suction room 61 and the open room 62 are 
mutually connected in each pars basilaris ossis occipitalis by the free passage tube 45 by which the free 
passage valve 313 was formed. 

[0035] These draft tubes 42, the supply tube 43, the atmospheric-air disconnection tube 46, the suction 
tube 47, and the free passage tube 45 consist of tubes made of rubber which have a restoration 
operation, respectively. Moreover, the suction valve 31 1, the atmospheric-air open valve 312, and the 
free passage valve 313 constitute the sluice valve which dams up the flow of a fluid from pressing and 
opening a tube from an outside, respectively, and closing and opening the wall of a tube. 
[0036] The Maine tank 51 is installed under the subtank 60. The Maine tank 51 has a bigger capacity 
than the subtank 60, and it is desirable practically as the capacity that it is [ 100cm ] three or more. 
With this operation gestalt, the ink of 3 can be held 500-1 000cm. The Maine tank 51 is connected with 
the suction room 61 of the subtank 60 by the Maine tube 44. 

[0037] Although ink is poured from the Maine tank 51 to the suction room 61, the check valve 314 which 
dams up ink is formed in the Maine tank 51 from the suction room 61 at the Maine tube 44. The check 
valve 314 has composition which was energized and was prepared into the housing 315 with which the 
valve seat 316 was formed in the internal surface by the side of supply of ink so that a seal 317 might 
be pressed by the valve seat 316 with a spring 318, as shown in drawing 4 . Although a seal 317 presses 
a valve seat 316 according to the energization force of a spring 318 and ink does not usually flow from a 
discharge side to a supply side by this, if ink is supplied from a supply side, the energization force of a 
spring 318 will be resisted, a seal 317 will be pushed up, and ink will flow from a supply side to a 
discharge side. 

[0038] Here, the ink supply actuation to a recording head H1 from the Maine tank 51 is explained. 
[0039] The ink supply actuation to the subtank 60 from introduction and the Maine tank 51 is explained. 
[0040] First, the atmospheric-air open valve 312, the suction valve 31 1, and the free passage valve 313 
of the subtank 60 are closed, and the suction room 61 is sealed. Subsequently, the air in the suction 
room 61 is discharged by the drive of the pump 80 for suction, and let the inside of the suction room 61 
be negative pressure. Thereby, the ink in the Maine tank 51 is supplied to the suction room 61. 
[0041] Subsequently, if the ink of a constant rate is supplied in the suction room 61 by the oil-level 
detection in the suction room 61 etc., the drive of the pump 80 for suction will be stopped and the 
atmospheric-air open valve 312, the suction valve 31 1, and the free passage valve 313 will be opened. 
Then, through the free passage tube 45, since the open room 62 is wide opened to atmospheric air, the 
ink in the suction room 61 is supplied to the open room 62 until the oil-level height in the suction room 
61 and the oiHevel height in the open room 62 become the same. The ink supply on the subtank 60 
from the Maine tank 51 is completed above. 

[0042] Subsequently, the ink supply actuation to air buffer B4 from the subtank 60 is explained. 
[0043] First, the atmospheric-air open valve 312, the free passage valve 313, and a recirculation valve 
V7 are closed, and the pump 80 for suction is driven. By this, the inside of the suction room 61 of the 
subtank 60 becomes negative pressure, the air in air buffer B4 is attracted toward the suction room 61 
through a draft tube 42, and air buffer B4 becomes negative pressure. 

[0044] The ink in the open room 62 is supplied in air buffer B4 through the supply tube 43 because air 
buffer B4 becomes negative pressure. If the oil level in air buffer B4 goes up by supply of the ink into air 
buffer B4 and the upper limit of a draft tube 42 is contacted, the ink in air buffer B4 will be sent to the 
suction room 61 through a draft tube 42. Moreover, the ink in the Maine tank 51 is also supplied to the 
suction room 61 at this time. 

[0045] If fixed time amount passes, the drive of the pump 80 for suction will be stopped and the 
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atmospheric-air open valve 312 and the free passage valve 313 will be opened. Ink is supplied to air 
buffer B4 to the height of the upper limit of a draft tube 42 by the above. 

[0046] The ink supply to a recording head H1 from air buffer B4 is automatically made according to the 
capillarity in the nozzle of a recording head H1. However, in the condition that ink is not filled in the 
early head tube 401, ink is compulsorily attracted to a recording head H1 using the head recovery 
system 3 (refer to drawing 1 ) mentioned later. 

[0047] As explained above, also while supplying ink to the subtank 60 from the Maine tank 51, with the 
ink jet recording apparatus of this operation gestalt, the ink in the open room 62 can be supplied to air 
buffer B4. Moreover, since the recirculation valve V7 is opened at this time, it is possible to supply ink 
to a recording head H1 from air buffer B4. Therefore, also while supplying ink in the subtank 60 from the 
Maine tank 51, it is recordable by breathing out ink from a recording head H1. moreover — if ink supply 
on the subtank 60 from the Maine tank 51 is omitted — record — even if working, the Maine tank 51 is 
exchangeable. 

[0048] If drawing 1 is referred to again, the head recovery system 3 for maintaining the ink regurgitation 
property of recording heads H1-H12 good is arranged in the nozzle side (field as for which the nozzle 
carried out opening) of recording heads H1-H12, and the location which counters in the both-way 
successive range of carriage 1, and out of the printing area 100. Moreover, between the head recovery 
system 3 and a printing area 100, a blade 4 and the reserve regurgitation box 5 are formed. 
[0049] A blade 4 wipes away ink Myst which occurred by the ink regurgitation and adhered to the nozzle 
side by carrying out wiping of the nozzle side, and the regurgitation stabilized by this is maintained. As 
the quality of the material of a blade 4, silicone rubber and polyurethane rubber are used in 
consideration of endurance and ink-proof nature. Moreover, the tip of a blade 4 has invaded 0.7-1 .5mm 
to a nozzle side, a blade 4 bends and wiping is made only for the part. 

[0050] In order that the reserve regurgitation box 5 may age to the nozzle which was located between 
the blade 4 and the printing area 100, and removed the slight color mixture ink produced in a nozzle by 
wiping, and did not perform the regurgitation by one scan of carriage 1, printing is the receptacle box of 
the ink droplet breathed out by another air ejecting. 

[0051] The head recovery system 3 is equipped with the caps C1-C12 which carry out capping of the 
nozzle side of each recording heads H1-H12, respectively, and the suction pump (refer to drawing 9 ) for 
attracting the ink in a recording head H1 - H12 through caps C1-C12, where capping is carried out, it 
drives a suction pump, it attracts ink from recording heads H1-H12 compulsorily, and discharges the 
residual air bubbles inside a nozzle out of a nozzle. This is effective in maintaining the regurgitation 
which flushed them and was stabilized, even if dust and dust adhere to a nozzle side or dust etc. 
advances into a nozzle. 

[0052] Since it will evaporate and recording heads H1-H12 will thicken the ink in a nozzle, although they 
are slow even if it is carrying out capping if long duration neglect is carried out, in order to discharge 
this thickening ink out of a nozzle, this suction recovery is performed also at the time of a recording 
start. 

[0053] moreover, it was shown in drawing 3 (a) — as — each caps C1-C12 — the 1- the 4th recording 
head group HG1-HG4 — corresponding — the 1- it is divided into the 4th cap group CG1-CG4, and 
capping actuation to recording heads H1-H12 is performed per cap group. When it represents with the 
1st cap group CG 1 and each cap groups CG1-CG4 are explained, among three caps C1-C3 which 
constitute this cap group CG 1, the cap C1 at the left end of illustration is a cap for suction connected 
with the suction pump, and other caps C2 and C3 are caps for protection to which the suction pump is 
not connected. In addition, the location of carriage in case all of the nozzle side of each recording heads 
H1-H12 counter with caps C1-C12 is called home position. 

[0054] Moreover, as shown in drawing 5 , each recording heads H1-H3 within the same recording head 
group, H4-H6, H7-H9, and H10-H12 are arranged in a pitch P1, respectively, and the pitch of the 
adjacent recording heads H3, H4, H6, H7, H9, and H10 recording head between groups [ adjoining ] is 
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twice the pitch P2 of a pitch P1. Of course, the same is said of the array of each caps C1-C12. 
[0055] Furthermore, as shown in drawing 1 , when carriage 1 is located in a home position, the valve- 
control device 7 for controlling closing motion of recirculation valves V1-V12 by making thrust act to 
the recirculation valves V1-V12 mentioned above is formed in the stay 8 fixed to the body of a 
recording apparatus. Stay 8 serves as immobilization of the edge of the protection member 9, and stay 8 
and horizontal-scanning rail 2a are being mutually fixed by the connection member (un-illustrating). 
Therefore, even if carriage 1 is pushed according to the valve-control device 7, horizontal-scanning rail 
2a does not bend. 

[0056] The valve-control device 7 has 13 levers L1-L13 with more one than the number of recirculation 
valves V1-V12, and each [ these ] levers L1-L13 are pitches (pitch equal to the array pitch of each 
recirculation valves V1-V12) fixed to the main scanning direction of carriage 1, and are arranged by this 
order. Among each levers L1-L13, levers L2-L13 are arranged in each recirculation valves V1-V12 and 
the location which counters, when carriage 1 is located in a home position. 

[0057] Here, the structure of recirculation valves V1-V12 and the structure of the valve-control device 
7 are explained with reference to drawing 6 . 

[0058] Although drawing 6 is a recirculation valve about the ink path for Bk in the ink jet recording 
apparatus shown in drawing 1 , and the cross-section block diagram of a valve-control device (lever) 
and the following explanation explains the ink path for Bk, other ink paths are the same. 
[0059] As for the head tube 401 connected to air buffer B4, at least the part is inserted into the press 
object 323 and the receiving part material 324. The part in contact with the head tube 401 of the press 
object 323 serves as an acute configuration in which the R section was formed. The press object 323 is 
elastically supported by the flat spring 322 by which the cantilevered suspension was carried out to 
carriage 1. 

[0060] [ near the upper and lower sides of the part pinched by the press object 323 and the receiving 
part material 324 ], the head tube 401 is connected to the lower limit of air buffer B4, and the head tube 
401 is being fixed to carriage 1 by the holddown member 325 in the lower part in the upper part. 
Therefore, even if the head tube 401 is pressed by the press object 323, the head tube 401 does not get 
twisted at the time of press and disconnection. 

[0061] The piston electrode holder 414 with which the lever L8 of the valve-control device 7 was 
supported by the lever shaft 415 free [ the rotation to an arrow-head A 2-way ] on the other hand, The 
piston 41 1 for pressing the press object 323 prepared in the point of the piston electrode holder 414, 
The compression spring 413 which adjusts the press ability of a piston 41 1, and the piston stopper 412 
which prevents the protrusion more than fixed of a piston 411, It has the cam 416 fixed to the cam shaft 
417 for making a recirculation valve V7 turn and rotate the piston electrode holder 414, and the return 
spring 418 which a recirculation valve V7 turns the piston electrode holder 414 to an opposite direction, 
and is energized. 

[0062] A lever L8 counters the press object 323 of a recirculation valve V7, and is arranged. If a cam 
416 rotates to an arrow-head A 2-way centering on a cam shaft 417, in connection with it, the piston 
electrode holder 414 will rotate similarly, and a piston 41 1 will press flat spring 322. Thereby, the head 
tube 401 is crushed between the press object 323 and the receiving part material 324, and the path in 
the head tube 401 is closed. And by rotating a cam 416 in the same direction further, or returning to the 
original phase, the piston electrode holder 414 is returned according to the energization force of a 
return spring 418, and press of the flat spring 418 with a piston 41 1 is canceled. That is, crushing of the 
head tube 401 by the press object 323 and the receiving part material 324 is canceled, and the path in 
the head tube 401 is opened. 

[0063] Press actuation with a piston 411 is gently performed by making rotational speed of a cam 416 
late, and forming the cam curve of a cam 416 gently. Thereby, the actuation whose press object 323 
crushes the head tube 401 can be made to perform slowly. Also when canceling the press with a piston 
41 1, it can be made similarly to operate slowly. Moreover, since the restoration elastic system which 
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consists of compression spring 413, flat spring 322, and a head tube 401 serves as a serial spring array, 
the equivalence spring constant of the press section becomes small, thereby, the press actuation with a 

piston 41 1 and the deformation behavior (circular, -> flat > wall adhesion (at the time of press 

actuation) / wall adhesion -> — flat, -> circular (at the time of discharge actuation)) of the head tube 
401 at the time of the discharge actuation become loose. 

[0064] Next, the caps C1-C12 and suction pump which were mentioned above are explained to a detail. 
[0065] the caps C1-C12 which carry out capping of the recording heads H1-H12 as mentioned above — 
the 1- it is divided into the 4th cap group CG1-CG4, and capping actuation is performed every cap 
groups CG [ CG1-] 4 of these. The drive of the cap groups CG1-CG4 of** is explained with reference 
to drawing 7 below. 

[0066] First, the 1st cap group CG 1 is explained using drawing 7 (a). As shown in drawing 7 (a), the 1st 
cap group CG 1 has the caps C1-C3 which carry out capping of each recording heads H1-H3 of the 1st 
recording head group HG1 prepared in the direction of arrow-head A3, and the direction of A4 focusing 
on the supporting point 22 in the end section at the other end of the cap lever 21 supported free 
[ rotation ] by the body of a recording apparatus, and the cap lever 21. While follower 23a which projects 
in the direction of arrow-head A4 is prepared in the pars intermedia of the cap lever 21 in one, the 
return spring 24 which energizes the cap lever 21 in the direction of arrow-head A4 is attached in the 
other end of the cap lever 21. Follower 23a is pressed by the cam side 37 of the cap rise-and-fall cam 
31 fixed to the driving shaft 35 which rotates in the direction of arrow-head A5, and the A6 direction by 
the non-illustrated driving source according to the energization force of this return spring 24. 
[0067] The cap rise-and-fall cam 31 is a disc-like cam, and two or more heights 31a-31c are formed in 
the cam side 37. When these heights 31a-31c press follower 23a, the energization force of a return 
spring 24 is resisted, the cap lever 21 is rotated in the direction of arrow-head A3, and capping of the 
recording heads H1-H3 with caps C1-C3 is made, the point that a cam performs the structure of these 
cap lever 21 or a return spring 24, and the drive of the cap lever 21 — the 2- the same is said of the 
4th cap group CG2-CG4. moreover, it is shown in drawing 7 (b) - (d) — as — the 2- it is fixed to the 
same driving shaft 35 as the cap rise-and-fall cam 31 used for the 1st cap group CG 1, and all the cap 
rise-and-fall cams 31-34 rotate similarly the cap rise-and-fall cams 32-34 used for the 4th cap group 
CG2-CG4 by rotation of a driving shaft 35. 

[0068] the 1- by the 4th cap group CG1-CG4, the locations of heights established in the cap rise-and- 
fall cams 31-34 differ. About the 1st cap group CG 1, when the cap rise-and-fall cam 31 is equally 
divided into 12 at a circumferencial direction, Heights 31a~31c are formed in the direction of arrow-head 
A5 in the location of 0 times, 60 degrees, and 120 degrees. Similarly, about the 2nd cap group CG 2, 
heights are prepared in the location of 0 times, 60 degrees, and 210 degrees, heights are prepared in the 
location of 0 times, 90 degrees, and 240 degrees about the 3rd cap group CG 3, and heights are 
prepared in the location of 0 times, 90 degrees, and 330 degrees about the 4th cap group CG 4. 
[0069] Therefore, each cap groups CG1-CG4 can be changed to the modes M1-M12 of 12 as shown in 
drawing 8 as rise-and-fall actuation of each cap groups CG1-CG4 by rotating a driving shaft 35 by a 
unit of 30 degrees. Drawing 8 (a) shows typically the capping condition of each cap groups CG1-CG4 to 
the nozzle side of recording heads H1-H12, and drawing 8 (b) shows the capping condition of each cap 
groups CG1-CG4 by the tabular format. In drawing 8 (b), "1" shows the condition of carrying out 
capping and "0" shows the condition of having not carried out capping. 

[0070] Since it is made by rotation of the cap rise-and-fall cams 31-34, the shift between these modes 
is performed through the adjacent mode. For example, when the mode shifts to M3 from M1, it surely 
operates through the mode M2. Moreover, since the mode M1 and the mode M12 are the modes which 
adjoin each other mutually, the shift to the mode M1 from the mode M12 can also be performed. In 
addition, if the hand of cut of a driving shaft 35 is made reverse, the shift to a reverse order can also be 
performed. 

[0071] Although it is in the condition that no cap groups CG1-CG4 have carried out capping among the 
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modes shown in drawing 8 about the modes M2, M6, M7, M9, and M10 t since time amount will be taken if 
the cap rise-and-fall cams 31-34 are changed one by one, this is for shortening the time amount which 
shifts to discharge from the condition which carried out capping. 

[0072] Although the caps C1, C4, C7, and C10 of the leftmost edge of each cap groups CG1 — CG4 are 
used as a cap for suction among each caps C1-C12 and it connects with the suction pump as drawing 3 
also explained next, the suction pump for the suction is explained with reference to drawing 9 . In 
addition, the suction pump explained below is prepared every caps C [ C1 C4, C7, and ] 10 for suction. 
[0073] As shown in drawing 9 , this suction pump has the pressurization base 81, the pump tube 84 held 
on the pressurization base 81, and the koro attachment component 86 for pressing the pump tube 84. 
[0074] The end section is supported focusing on the pressurization supporting point 89 by the body of a 
recording device free [ rotation in arrow-head A8 direction and the direction of A9 ], and the 
pressurization base 81 is energized in the direction of arrow-head A9 with the pressurization spring 88. 
Radii-like crevice 81a is formed in the top face of the pressurization base 81, and the koro attachment 
component 86 fixed to the revolving shaft 87 which rotates with a non-illustrated suction pump drive 
motor is arranged above this crevice 81a. The koro attachment component 86 is a disc-like member, 
and four rolling koro 85 is supported to revolve by the circumferencial direction free [ rotation ] at 
intervals of 90 degrees at the periphery section. 

[0075] The pump tube 84 is held between the pressurization base 81 and the koro attachment 
component 86, and it has the composition that the pump tube 84 is crushed by the energization force of 
the pressurization spring 88 between crevice 81a and the rolling koro 85. Here, the magnitude of crevice 
81a of the pressurization base 81 is designed so that the pump tube 84 may always be crushed by two 
or more rolling koro 85. A pump tube's 84 suction side is connected to any one of the above-mentioned 
caps C1, C4, C7, and C10, and a discharge side is connected to a waste ink tank (un-illustrating). 
[0076] And if the koro attachment component 86 is rotated in the arrow-head A7 direction with the 
above-mentioned suction pump drive motor, the pump tube 84 will be drawn through by the rolling koro 
85, ink will be attracted by this from the recording head by which capping was made, and it will be sent 
to a waste ink tank. 

[0077] Moreover, near the pressurization base 81, the pressurization cam 82 rotated centering on a 
revolving shaft 87 is formed. The pressurization cam 82 has heights 82a, and when this heights 82a 
presses the pressurization base 81, the pressurization base 81 resists the energization force of the 
pressurization spring 88, and rotates it in the arrow-head A8 direction. Thereby, press of the pump tube 
84 by the pressurization base 81 and the rolling koro 85 is canceled. 

[0078] Next, the suction recovery action by the head recovery unit 3 is explained. Suction recovery 
action has two kinds of actuation with total head suction and selection head suction. It is carried out, 
when total head suction performs suction recovery action to all the recording heads H1-H12 and ink fills 
up ink with the state of the sky into a head tube and recording heads H1-H12 in an early ink path, and 
when recovering recording heads H1-H12 immediately after initiation of a recording device of operation. 
Selection head suction performs suction recovery action only to a specific recording head, and it is 
carried out in the middle of printing. 

[0079] Total head suction is explained with reference to drawing 10 . 

[0080] First, as shown in drawing 10 (a 1), at a home position, caps C1, C4, C7, and C10 perform suction 
recovery action to recording heads H1, H4, H7, and H10, using cap group rise-and-fall mode as M1. At 
this time, about recording heads H3, H6, H9, and H12, since it is another recording head of each color of 
the recording head set as the object of suction recovery action, suction is not carried out. That is, the 
recirculation valves V1 1 , V1 , V4, and V8 (refer to drawing 3 ) corresponding to these recording heads H3, 
H6, H9, and H12 close. As this was mentioned above, the air buffer B1 - B6 are closed space, and it is 
because the ink in recording heads H3, H6, and H9 and H12 flows backwards [ having opened these 
recirculation valves V11 VI, V4, and V8 and ] in air buffer B6, B1, and B4. 

[0081] Next, while only a pitch P1 moves carriage 1 leftward [ illustration ], as cap group rise-and-fall 
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mode is shown in drawing 10 (a2) as M3 through M1 to M2, caps C1 and C4 perform suction recovery 
action to recording heads H2 and H5. Next, the location of carriage 1 remains as it is, cap group rise- 
and-fall mode is set to M4, and as shown in drawing 10 R> 0 (a3), caps C7 and C10 perform suction 
recovery action to recording heads H8 and H1 1 . Finally, while only a pitch P1 moves carriage 1 leftward 
[ illustration ] further, cap group rise-and-fall mode is set to M1 through M4 ->M3 ->M2, and as shown 
in drawing 10 (a4), caps CI, C4, C7, and C10 perform suction recovery action to recording heads H3, H6, 
H9, and H12. The suction recovery action to all the recording heads H1-H12 is completed above. 
[0082] In addition, correspondence with the recording head set as the object of the suction recovery in 
each actuation mentioned above to drawing 10 (b1) - (b4) and the recording head not drawing in is 
shown. 

[0083] In the shift between each mode of the cap groups CG1-CG4, press of the pump tube 84 with the 
pressurization base 81 shown in drawing 9 is canceled in advance of rise and fall of the cap groups 
CG1-CG4. This is because the air in cap C1 - C12 is pushed in in the nozzle of recording heads H1-H12 
and it becomes impossible to perform positive suction recovery action, when capping is carried out, 
where the pump tube 84 is pressed. Moreover, if capping is canceled where the pump tube 84 is pressed, 
in order to pull out the ink from a nozzle conversely (the so-called sucker operation), it is effective in 
preventing this. 

[0084] As explained above, caps C1-C12 are divided into two or more cap groups CG1-CG4, and since 
it stops needing the number of suction pumps several minutes of recording heads H1-H12, while the 
configuration of a recording device becomes easy, a miniaturization becomes possible by considering 
one of two or more caps which constitute each cap groups CG1-CG4 as the cap for suction. Moreover, 
though the number of suction pumps is lessened, there is little movement magnitude of the carriage 1 
for suction recovery action, it ends, and the time amount which suction recovery action takes is 
shortened. 

[0085] Next, selection head suction of the suction recovery action is explained. 

[0086] In two recording heads of the same color, the distribution ratio of image data is not random and 
the need for regurgitation functional recovery necessarily has each recording head to the same extent 
neither by that a difference is in the count of a drive, nor consumption (the poor regurgitation of one 
recording head and a peculiarity [ exhausting ] are included) of a recording head proper. Therefore, 
suction recovery only of one of the recording heads may be carried out. 

[0087] It is because it is desirable for the recording head in which this does not have the need for 
suction recovery that there are few counts of a drive, and yet not exhausting but performing suction 
recovery to a normal recording head to increase ink consumption vainly, and to carry out by limiting 
suction recovery according to conditions. Moreover, since suction recovery is performed during printing, 
if the time continuity of printing is interrupted by suction recovery action, the osmosis condition of the 
ink breathed out after interruption will change with the osmosis and evaporation of ink in the record 
paper slightly compared with interruption before. Therefore, as the whole image, an irregular color will 
arise into the interrupted part. In order to prevent this, as for the vertical section time amount of 
printing, it is desirable that it is a short time. 

[0088] When performing suction recovery to two or more recording heads, it will take time amount, if the 
rise-and-fall mode of a cap group is changed and attracted. So, with this operation gestalt, as it is the 
following, suction recovery is performed only to a specific recording head. 

[0089] Drawing 1 1 is drawing for explaining selection head suction, and shows the case where suction 
recovery is carried out only to a recording head H3. When carrying out suction recovery only to a 
recording head H3, while moving carriage 1 leftward [ illustration ] only the twice of a pitch PI from a 
home position and making a recording head H3 counter cap C1 as shown in drawing 1 1 , the 1st cap 
group CG 1 is raised using cap group rise-and-fall mode as M5, and it draws in to a recording head H3 
with cap CI. Since recording heads H10 are a recording head H3 and another recording head of the 
same color at this time, the recirculation valve V12 (refer to drawing 3 ) corresponding to a recording 
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head H10 is closed by the same reason as the case of total head suction. 

[0090] Moreover, when performing suction recovery to other recording heads H1 and H2 of the 1st 
recording head group HG1, cap group rise-and-fall mode is M5 similarly, and the location of carriage 1 
turns into a location which moved only the pitch P1 leftward [ illustration ] from a home position or a 
home position. Furthermore, when performing suction recovery to the recording heads H4-H6 of the 2nd 
recording head group HG2, cap group rise-and-fall mode is set to M8. When performing suction recovery 
to the recording heads H7-H9 of the 3rd recording head group HG3, cap group rise-and-fall mode is set 
to M9, and when performing suction recovery to the recording heads H10-H12 of the 4th recording head 
group HG4, cap group rise-and-fall mode is set to M12. 

[0091] What is necessary is to close the recirculation valve corresponding to the recording head which 
performs suction recovery, and another recording head of the same color, and just to move migration of 
carriage 1 leftward [ illustration ] only a pitch P1 or its twice from there on the basis of a home position 
also by these cases according to the location of the recording head which carries out suction recovery. 
[0092] Thus, suction recovery can be ensured only to a specific recording head by closing the 
recirculation valve of another [ which was connected to the same air buffer as the recording head which 
performs suction recovery in the case of suction recovery ] recording head. Moreover, a cap is divided 
into two or more groups, and by preparing a suction pump for every group, only by moving carriage 1 
slightly, even if it does not complicate the configuration of a head recovery system so much, the time 
amount which suction recovery takes can be shortened. 

[0093] Next, the dot count for performing appropriately selection head suction which the ink jet 
recording device of this operation gestalt operated and mentioned above is explained, referring to the 
flow chart of drawing 12 - drawing 14 . Selection head suction mentioned above is determined by the 
conditions of the dot count described below. 

[0094] First, it explains, referring to the flow chart of drawing 12 about the case where suction recovery 
is performed to one recording head. 

[0095] Carriage 1 is located in a home position in the initial state. Initiation of printing actuation conveys 
the recording paper 104 to a printing area 100 with the vertical-scanning roller 101 and the follower 
roller 102 (S12). (S1 1) Subsequently, in order to change all the recording heads H1-H12 into a good 
condition before printing actuation initiation, total head suction mentioned above is performed (S13). 
Subsequently, carriage 1 is moved toward a printing area 100, wiping with a blade 4 is performed (S14), 
and the reserve regurgitation before printing is further performed in the reserve regurgitation box 5 
(S15). Subsequently, ink is breathed out from a desired recording head, one line is printed on the 
recording paper 104, carrying out horizontal scanning of the carriage 1, (S16), and only the specified 
quantity carries out the intermittent feed of the recording paper 104 (S17). 

[0096] If the intermittent feed of the recording paper 104 is carried out, it would judge whether printing 
******(ed) or not (S18) and printing will be completed, paper is delivered to the recording paper 104 
(S19), and after that, a non-illustrated cutter will cut the recording paper 104 and printing actuation will 
be suspended (S20). 

[0097] if printing is not completed on the other hand — each recording head H1- the count D of a drive 
in every H12 is measured with predetermined suction level value D1* (S21). The count of a drive is 
counted according to the recording head individual in the counting circuit of recording heads H1-H12 for 
every (at the time of termination of ** of a both-way scan, and termination of **) scan. Here, if it is 
count Dof drive <= suction level value D1*. the reserve regurgitation will be performed again (S15) and 
the same actuation after it will be repeated. Especially if wiping is between the recording papers 104 for 
one sheet, it is not required. If it is count Dof drive > suction level value D1*. in order to carry out 
suction recovery only of the recording head, the recording head is chosen (S22). for example, the 
recording head H3 of UC color — count Dof drive > suction level value D1* it is — if — it will be in the 
condition of drawing 1 1 mentioned above, and suction recovery only of this recording head H3 will be 
carried out. 
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[0098] Then, the count D of a drive of the recording head which carried out suction recovery is reset, 
wiping is performed (S14), and actuation after it is repeated. And the dot count of a recording head 
which performed suction recovery is newly performed in the meantime. 

[0099] The set point of the count D of a drive is beforehand set up from the property [ exhausting ] of 
recording heads H1-H12. On the other hand, since it changes to ranking by rotation of the cap rise- 
and-fall cams 31-34, if it waits for selection of the above-mentioned recording head and change 
actuation is performed about rise and fall of the cap groups CG1-CG4, since carriage 1 will be in a 
standby condition, stopped, useless time amount will produce it in the meantime. 

[0100] Then, the set point of suction level value D1* sets the value shortened by the switching time of 
the cap rise-and-fall cams 31-34 as recording heads H1-H12 rather than the count of a marginal drive 
which should perform suction recovery. For example, the count DL of a marginal drive which should 
perform suction recovery to recording heads H1-H12 is 5x108 times, and when it is the time amount by 
which the switching time of the cap rise-and-fall cams 31-34 converts into the count of a drive at the 
time of driving recording heads H1-H12 continuously, and is equivalent to 0.1x108 times, count level 
value Dof drivel* becomes 5x108-0.1x108=4.9x108 time. By carrying out like this, when performing 
suction recovery to a recording head H3, the rise-and-fall mode of a cap group presupposes before that 
that it was in the condition in which all the cap groups CG1-CG4 fell M2. 

[0101] Supposing the count D of a drive reaches suction level value D1* at this time, although cap 
group rise-and-fall mode must shift to M2 ->M5, it must pass through intermediate M3 and M4. However, 
if allowances are still in the count of a drive until the recording head has been exhausted H3, cap group 
rise-and-fall mode can be prepared between them for the ability to shift to M5. That is, while carriage 1 
is scanning, cap group rise-and-fall mode is changed into the condition of M6, and all the cap groups 
CG1-CG4 are lowered. 

[0102] And if the shift to M6 is completed, immediately, cap group rise-and-fall mode will be shifted to 
M5 from M6, and suction recovery will be performed to a recording head H3. Thus, suction recovery of a 
recording head can be performed, without making useless time amount from setting up suction level 
value D1*. 

[0103] Although the above is an example in the case of performing suction recovery only to one 
recording head, the count D of a drive of two or more recording heads may exceed suction level value 
D1* during printing of one line in fact. In this case, although suction recovery must be performed to two 
or more recording heads before printing of the following line, suction recovery can be efficiently 
performed by introducing 2nd suction level value D2* described further below in addition to suction level 
value D1*. 

[0104] First, a 2nd suction level value D2* judging when the count of a drive of three or more recording 
heads reaches suction level value D1* at coincidence is explained, referring to the flow chart of drawing 
13 . In addition, the example when the recording head of Bk, Cy, and UM reaches suction level value D1* 
is shown in drawing 13 , and DB is [ the count of a drive of the recording head H2 of Cy and DUM of the 
count of a drive of the recording head H12 of Bk and DC ] the counts of a drive of the recording head 
H6 of UM in drawing 1 3 . 

[0105] When all the counts DB, DC, and DUM of a drive are over suction level value D1*, the counts DB, 
DC, and DUM of a drive are measured with 2nd suction level value D2*. 2nd suction level value D2* is a 
value only with a larger predetermined value than suction level value D1*, and this predetermined value 
is the magnitude for 12 heads of the count of the maximum drive in the carriage 1 round trip of one 
recording head. If expressed with a formula, the count of the maximum drive in the carriage 1 round trip 
of one recording head will be set to Nmax, then D2*-D1*>12xNmax. Nmax is a value decided from the 
width of face and image resolution of horizontal scanning. For example, when carrying out image 
resolution of 600dpi (= dot pitch 0.0423mm), and recording paper AO piece (= 840mm) horizontal 
scanning by the recording head of 256 nozzles, Nmax is Nmax=840/0.0423x256x2=1.02x107. If suction 
level value D1* is set up with 3x108, 2nd suction level value D2* will be set to 



-15- 



D2*=2x1 08+1 2x1.02x107=3.02x108. Moreover, 2nd suction level value D2* is also a small value by 
12xNmax from the count DL of a marginal drive. That is, it is D2*<DL-1 2xNmax. It is actually DL- 
* 1 2xNmax=5x1 08-1 2x1 .02x1 07=3.8x1 08. 

[0106] As a result of the comparison with DB, DC, DUM, and D2*, when DB, DC, or DUM is larger than 
2nd suction level value D2*, if it is only DB>D2*, a recording head H12 is chosen, if it is only DOD2*, a 
recording head H2 is chosen, and if it is only DUM>D2*, a recording head H6 is chosen. Thus, the 
recording head which should carry out suction recovery is specified. 

[0107] And about the specified recording head, carriage 1 is moved so that it may be located in right 
above [ of the corresponding cap for suction ], and selection of a recording head is completed. When a 
recording head H12 is specified, a recording head H2 is specifically specified for a recording head H12 
right above cap C9 and a recording head H6 is specified for a recording head H2 right above cap C1, 
carriage 1 is moved so that a recording head H6 may be located right above cap C4. 
[0108] On the other hand, when neither DB nor DC nor DUM is over 2nd suction level value D2* (i.e., 
when it is D1*<DB<D2*. D1*<DC<D2*, and D1*<DUM<D2*), the ranking of the color which carries out 
suction recovery is decided, for example, it is referred to as Ye, Ma, Cy, Bk, UM, and UC from the left of 
the order of an array as a ranking color. Therefore, in this case, suction recovery of the recording head 
H2 of Cy is carried out, then suction recovery of the recording head H12 of Bk is carried out, and 
suction recovery of the recording head H6 of UM is carried out first at the last. Moreover, the ranking 
about the recording head of the same color gives priority to the one where the number of a recording 
head is smaller. That is, priority is given to a recording head H1 over a recording head H12 in the 
recording heads H1 and H12 of Bk. The count of a drive of the recording head which carried out suction 
recovery is reset. 

[0109] In the flow of drawing 13 , not only one color but two colors (for example, Bk and UM) may be 
larger than 2nd suction level value D2* as a result of the comparison with the counts DB, DC, and DUM 
of a drive, and 2nd suction level value D2*. Selection of the recording head in this case is explained 
referring to the flow chart of drawing 14 . 

[01 10] First, when the count DUM of a drive of the recording head H6 of the counts DB and UM of a 
drive of the recording head H12 of Bk is larger than 2nd suction level value D2*, a ranking color, is 
chosen as drawing 13 explained. Subsequently, carriage is moved so that it may be located right above 
the cap for suction with which the recording head corresponds with it, and the selection of a recording 
head which should be carried out suction recovery is completed. If selection of a recording head is 
completed, suction recovery will be performed according to a ranking color. In this example, suction 
recovery of the recording head H12 is carried out previously, next suction recovery of the recording 
head H6 is carried out. 

[0111] (2nd operation gestalt) Although the 1st operation gestalt showed the example which chooses 
the recording heads H1-H12 which perform suction recovery by the change in the rise-and-fall mode of 
the cap groups CG1-CG4, the recording heads H1-H12 which perform suction recovery can also be 
chosen also by enabling the change of the press condition of the pump tube 84 with the pressurization 
base 81 of each suction pump in some modes. In addition, the configuration of the recording device used 
with this operation gestalt uses the sign used with the 1st operation gestalt as it is, unless it refuses 
especially by the following explanation except for the configuration of the pressurization cam 82 shown 
in drawing 9 , since it is the same as that of the 1st operation gestalt. 

[01 12] Drawing 15 is drawing explaining the example in the pressurization mode in the case of choosing 
the recording head which performs suction recovery by the change of a press condition with the 
pressurization base of a suction pump, this drawing (a) shows typically the pressurization condition of 
each pressurization base to the revolution side of the rolling koro, and this drawing (b) shows the 
pressurization condition of a pressurization base by the tabular format. <A 
HREF='7Tokujitu/tjitemd^ 

00017" — in TARGET="tjitemdrw"> drawing 15 (b), the condition which "1" is pressurizing, and the 
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condition that "0" has canceled pressurization are shown. 

[0113] Moreover, in drawing 15 , CP1-CP4 are equivalent to the pressurization base 81 of the suction 
pump shown in drawing 8 . The pressurization base of the suction pump corresponding to the 1st cap 
group CG 1 in CP1, the pressurization base of the suction pump corresponding to the 2nd cap group CG 
2 in CP2, The pressurization base of the suction pump corresponding to the 3rd cap group CG 3 in CP3 
and CP4 are the pressurization bases of the suction pump corresponding to the 4th cap group CG 4. 
[0114] As shown in drawing 15 , with this operation gestalt, each pressurization condition of four 
pressurization bases CP1-CP4 can be changed to the eight modes P1-P8. Such a change is possible 
like the cap rise-and-fall cam in the 1st operation gestalt by considering as the configuration which 
connected with the same shaft four kinds of pressurization cams which prepared predetermined 
irregularity by the predetermined phase angle. Moreover, about the rise-and-fall mode of the cap groups 
CG1-CG4, when pressurization according [ pressurization mode ] to P2 [ CP1-CP4 ], i.e., all 
pressurization bases, is not performed, except that all the cap groups CG1-CG4 are opened fully, all the 
cap groups CG1-CG4 are in a capping condition. 

[0115] It is decided by whether pressurization with the pressurization bases CP1-CP4 is made whether 
perform suction recovery to a specific recording head. That is, at this time, although a suction pump 
drives by rotating the koro attachment component 86 shown in drawing 9 , if it is in the condition which 
suction actuation will be made and will not be pressurized if it is in the pressurized condition, suction 
actuation will not be performed. 

[01 16] The example which carries out suction recovery of two or more recording heads at coincidence 
is shown in drawing 1 6 . Drawing 16 (a1) is the case where suction recovery of the recording heads H1, 
H4, H7, and H10 is carried out at coincidence, and the pressurization mode at that time is P1 as shown 
in drawing 1 6 (b1). Drawing 1 6 (a2) is the case where suction recovery of the recording heads H2 and H5 
is carried out at coincidence, and the pressurization mode at that time is P3 as shown in drawing 16 (b2). 
Drawing 16 (a3) is the case where suction recovery of the recording heads H8 and H11 is carried out at 
coincidence, and the pressurization mode at that time is P4 as shown in drawing 16 (b3). Drawing 16 (a4) 
is the case where suction recovery of the recording heads H3, H6, H9, and H12 is carried out at 
coincidence, and the pressurization mode at that time is P1 as shown in drawing 16 (b4). In each above 
actuation, closing motion of recirculation valves V1-V12, selection, and the location of carriage 1 are 
the same as that of the suction recovery action by the change in the rise-and-fall mode of the cap 
groups CG1-CHG4 stated with the 1st operation gestalt. That is, about another recording head of each 
color of the recording head set as the object of suction recovery, carriage 1 is moved so that the 
recording head which the recirculation valve corresponding to them is closed, and is set as the object of 
suction recovery may counter the cap connected to the suction pump. By performing such suction 
recovery action in order, suction recovery to all the recording heads H1-H12 can be performed. 
[01 17] The example which carries out suction recovery only of the one recording head is shown in 
drawing 17 . Drawing 1 7 is an example which carries out suction recovery only of the recording head H3, 
pressurization mode is P5 and the pressurization base CP 1 of the suction pump corresponding to the 
1st cap group CG 1 is made to pressurize in this case. Moreover, all the cap groups CG1-CG4 are in a 
capping condition. 

[01 18] Thus, even if it changes pressurization and discharge of each pressurization bases CP1-CP4 by 
the cam, suction recovery of the specific recording head can be carried out. In this case, since a mode 
number can be lessened to the rise-and-fall mode of the cap groups CG1-CG4, actuation is simplified. 
Consequently, a bill of materials becomes easy and a recording device can be cheaply offered now. 
[0119] 

[Effect of the Invention] As explained above, the valve means formed in the 2nd supply way which 
connects a maintenance tank and a recording head this invention Since it is controlled to close the 2nd 
supply way about the recording head which opens the 2nd supply way about the recording head which 
performs suction recovery, and does not perform suction recovery Suction recovery can be performed 
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only to a specific recording head, without ink being attracted by the maintenance tank from the 
recording head which does not perform suction recovery. Moreover, in a configuration of having a cap 
and a pump device, a recovery means can divide a recording head and a cap into two or more groups 
which correspond mutually, and can be compatible by establishing a pump device for every group of 
these caps in whether it is compaction of the time amount which suction recovery takes, and 
simplification of the configuration of a recovery means. 

[0120] In this case, the cap change means which changes actuation of a cap group further according to 
the recording head which performs suction recovery can be established, or when a pump device is a 
tube pump, according to the recording head which performs suction recovery, the time amount require 
to suction recovery can be shortened more by preparing the pressurization change means changed in 
pressurization with the pressurization base of the corresponding tube pump of a cap group. Moreover, 
according to the count of a drive of a recording head, the time amount which suction recovery takes 
can be shortened also by performing suction recovery alternatively during record actuation. Thus, by 
shortening the time amount which suction recovery takes, the downtime of record actuation can also 
become short and can raise record grace as a result. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are the carriage of the ink jet recording apparatus in which the 1st operation gestalt of 
this invention is shown, and an outline block diagram near the head recovery system. 
[Drawing 2] It is drawing explaining the ink path about the black ink of the ink jet recording apparatus 
shown in drawing 1 . 

[Drawing 3] It is the mimetic diagram showing the correspondence relation of the head tube and 
recording head in a home position, and the correspondence relation between a recording head and a cap 
in the condition of having seen from the transverse plane. 
[Drawing 4] It is the sectional view of a check valve. 

[Drawing 5] It is the mimetic diagram showing the relation between the recording head and air buffer in a 
home position, and a lever in the condition of having seen from the upper part. 

[Drawing 6] It is the cross-section block diagram of a recirculation valve and a valve-control device. 
[Drawing 7] It is drawing explaining the drive of the cap group of a head recovery system. 
[Drawing 8] It is drawing showing the mode of operation of a cap group. 
[Drawing 9] It is the block diagram of a suction pump. 

[Drawing 10] It is drawing explaining total head suction of suction recovery action to a recording head. 
[Drawing 1 1] It is drawing explaining selection head suction of suction recovery action to a recording 
head. 
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[Drawing 12] It is the flow chart of record actuation of the ink jet recording apparatus shown in drawing 
1. 

[Drawing 13] It is a flow chart in the case of choosing one from three recording heads and performing 
suction recovery. 

[Drawing 14] It is a flow chart in the case of choosing one from two recording heads and performing 
suction recovery. 

[Drawing 15] It is drawing explaining the example in the pressurization mode in the case of choosing the 
recording head which performs suction recovery by the change of a press condition with the 
pressurization base of a suction pump. 

[Drawing 16] It is drawing explaining the example which carries out suction recovery of two or more 
recording heads by the change in pressurization mode at coincidence. 

[Drawing 17] It is drawing explaining the example which carries out suction recovery of the one 
recording head by the change in pressurization mode. 

[Drawing 18] It is the outline block diagram of the ink jet recording device proposed by application by 
these people. 
[Description of Notations] 
1 Carriage 

2a Horizontal-scanning rail 
2b Guide plate 

3 Head Recovery System 

4 Blade 

5 Reserve Regurgitation Box 

6 Ink Supply System 

7 Valve-Control Device 
21 Cap Lever 

31-34 Cap rise-and-fall cam 
35 Driving Shaft 

42 Draft Tube 

43 Supply Tube 

44 Maine Tube 

45 Free Passage Tube 
47 Suction Tube 

51 Maine Tube 

60 SubTank 

61 Suction Room 

62 Open Room 

81 CP1-CP4 Pressurization base 

82 Pressurization Cam 

84 Pump Tube 

85 Rolling Koro 

86 Koro Attachment Component 
88 Pressurization Spring 

101 Vertical-Scanning Roller 

102 Follower Roller 
104 Recording Paper 
401,401,411,412 Head tube 
B1 - B6 Air buffer 
C1-C12 Cap 
CG1-CG4 Cap group 
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H1-H12 Recording head 
HG1-HG4 Recording head group 
L1-L13 Lever 

V1-V12 Recirculation valve 



[Translation done.] 
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aft3IEHft£fT3«3»'v.y Kfco^TttllMBS6 2©tt*frR 
SrM#. *9llHl«£fTtofclr>E»'\y HK^HTttiMJ 

[0019] ±tB©t*5 0«fi£^nfe*^BjT'«> -y-^ 

n. «W>fiS>6§E»Ay HCftftSW. 
Eft'Ny h*{C*fUTK?|[Hj«€:ff -5^IC«> fctttt-f > 
*©iH*££<"r-5fc«>K:. £T©Eft^\-.y FK#LT 

•5. COt#, R9IH«Sfr5B*^y FC 

"\ 2/ H ic-p^TttlB 2 Oftj&tt&BJ C % <fc 5 (can $ n 
*. I-pT, ^©Eft^y Kt*fLT©5IIUfflSrfTO 

sn5:tuft<ft!), x A\zmoim^\y FzmwsLtz 
[0020] ±mmm^WctLxit, &mm^v k<zh 

>i7tttBfflS^n^nS< : !S«!c©+ J r -^i, z.tl*>* 

*y?(D?%—D\zmm-ztitz#>7ffiffitzm-tz>% 
■*n-en*»«-**oRtt 6nTt»5tt icti. Eft^ ? 

Eft's -y K*fc»*Ur«ft©**y:7»Kfl-W-, £to 

y :/» (r±fB#>7™^iStt^ £ tr, ® 
5l@aKS-r*«rlW©S«fftillItt^8l!©*ricO«iiSft 

[0 0 2 1] K3IIhI«£?t5 Eft's y KtCJCC 



(4) 

© ^ a. - > y© iPl£# «t & SPEE 5 A. Z> J)PBE« 
«A¥aSRIt5ifP. K3ma*fx5B»^y H© 

F, £3l>«#>7litlf©2lP/££t;:<}:<SJ]PEE ; E- F£® 

§llltl[*ji»?WJCff ■SdtK.fc-aTt). RSIHttURT 
io -SI$|8]j&*JSI6£ft*. 
[0 0 2 2] 

mmv>mm<»Mm] ^.mmcDmrnmrniz-D^x 
[0023] aid #ipj3©sg i (Dmmmm^-r^ 

[0 0 2 4] BllC^n^fc, S3»S«*#t*3F* 

20 fi»cE»sn&±j£aicu-;i'2 a tcte*^ u ?s? i a«» 

»e«EH«^anTH4. Sfc. 0 2 (C^T E 
Sgf**l:a^ F«2 b*»±j£*W-;W2 atfff 
icSBK^nT&D. 4^Uy> ; l(Ci§:tt£>n*:Pn2 c 
^l/T*t'J7yl^LT^Ii. +t'J7vl 
tt, inb±MI/-;i'2 ai5«fctf;tf-r F«2 btC3g|*| 

■J5fa\z'&m>m (±jtiE) sn*«jstfc^Tn*. - 
^, E&iffii o 4«n-;n^tc#^nT*o. ^0*© 

«£2IO ; t-^1rfgiti^n-5>I'J^D-7 1 0 1 i^lin 
30 --5 1 0 2 tlcSlSnT. W5ESA7 h*H 1 ~H 
12©T?5£, *t'Jyi?l©±il**rt tiS^TS* 

[0 0 2 5] *Hlfi»*©-f >^i?xy hlBSSWi, 
y^-y^ (Bk) . ->7> (Cy) , -7-fe*>^ (M 
a) , -fXP- (Ye) . ^->7> (UC) , g({V-fef> 
^ (UM) ©6fe©-f >^$rP±tbL-TES^ff 
^©EUSBT&D. *tU7ylllt Bkffl©E« 
A7FHI, HI 2, CyfflO?£gA7FH2, HI 
1, UCfflffl!BgA7h'H3, H10> MafflOSS'v 
40 7 HH4, H9, UMfflffltEBAy HH 5 , H8, 

«Yefflr£|A7 KH6, H7^§fel;^HT2 0f 

iti 2Wi$nti^. 

[0 0 2 6] S-E^'Ny KH1~H1 2 it. +t'Jyi? 
©^Kj7j[S](C»oT< £*^^©WStdBB?"JSnT^ 
5„ ffcto-5, -f >^©feTVi-5i:. SA^Bk, C 
y. UC, Ma, UM. Ye, Ye, UM, Ma, U 
C, Cy. Bk©MT&-5„ E&a 7 FH1~3 
TKSlOBMk-^y F»HG 1 £«f£U EiMHH4 
~6T'12WE»A7 FSHG2$r«l, E»^>> H 
50 H7~9Tg3 0EfiA7K»HG3$Ml. ESa 
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7 

y h'Hl 0~1 2TSg4©E»'\-;/ Ff*HG4£fllfi!cL 

tO 0 2 7] mms\y FH1~H1 2m* 

^ U r/ 1 ©&»7jft(CitioT2^0i2tt£nT^& 

?\ 20©E@^ FfCfrtS^-frS^tT, -^©E£^ 
y FH#©n±!i54#tt (n±a3ft^tttB7W<£<!:) 

©H{££#£iI<!:#T#-S>. HUx- * ©« 0 # 

Eft^y Hoe»SfH»"r*H«iW»iiI» (^F0 

FSHG 1 tSS4©BS'\y FPHG4. *3«t^3B2© 
Efl^y F*HG2£*3©BE»'V.y FSH G 3 tC&tt 
S&Eft'W K©E5dtt. +t'J7^l ©^*3Eri^K 

[0 0 2 8] *aflTffll>TMfBSA-vKHl~ 
H12H 0^T*(C|R]ttT'f >^<£P±ttl1-§fc©T\ 

■tn-en** u y v 1 ©^^^r^t^iS^^i^tcE^j 
£«o 0 c: ©tt«BT?*fa&g»tt:fca«-r * c t 

[0 0 2 9] ^-frUy^lfctt. #fe©^f >^ 

tCft&bT 6 -3<DX.7^y 7rB 1 ~B 6^8Snt 
^•5. I7A777Bl~B6(i Sft i: t h \Z4 > £ 
£««fr*HKW«ta5BBSW1?»*. 77B 

i ~b 6 cu, •e-n-^nttje-f -^©Ea^y fh i ~ 

H 1 2KfflfibTSM*Snfc2#©'V.y K^i-^4 0 
1, 4 0 2*ti^§ntH5 (BlTUBkfflOEftA 
7HH1, H12COHT©*iLTl>4) . Hr#W£ 
HBkfflCQiei'N-; HH 1, HI 2IJBkffl€l7A'7 
77B4i, CyfflOEgAyh'H2, HllliCyffl 
©XT/ty 7?B 3 <h, Maffl©l2gA7HH4, H8 
IJMaffi©I7A*777B2 i. YelO^y HH 
6, H7BYeI©l7/t777Bli, UCfflOlBg 
A7KH3, H10HUCfflOl7A'777B6i, U 
Mffl®ESA 7 FH5, H8HUMfflffll7/t777B 

«. &7tfiMi©fc5:JA©©^i-:xa*fflt^e>ns. 

[0 0 3 0] I7/t777Bl~B6llSiSn§A7 
K^j.-tXKW:, I7A777B 1~B 6©KTtC*U 

t« 03 (a) \zw&tt}\z*-?&o\z*n?nmm#v 



(5) 

<? 

1 ~V 1 2tfWUft>nT&Q. I7A'777B1~B6 
iffiiA7 FH 1 ~H 1 2 iOMO'f >^iS8§£, 
T5A7 FK3I©&^E- KtrjSUTPBHPlliltStoT^ 
•5. 0 3 (a) Ttt, fg«§fl;©fci&K:, Yel©I7A* 
777BliYefflffl|figA7h*H6, H7t$Mit 
5MKfa-7*4 11, 4 1 2 . *J:tfB kffl©17 
A777B4iBkffl©!fiSA7HHl, H12££J& 
it5 / \7Kfa-7*4 0 1, 4 0 2fc*tt£^LTt:>5 

-eftfft©feftA 7 fh 1 ~h 1 2 t«s#v 1 ~ 

.0 V 1 2 t<DMfom&\t> 03 (b) tc^Ti&DTifc 
a. fcis, flfSt#vi~vi 2©*igis,fctf*-©lMW« 

[0 0 3 1 ] £x7/\*-.y 7 1 ~B 2 (J. 01 tt^ 

Ufc"f 6 *>&-f >i'«Sn§. £^T\ 

i7ttl&m6(i. #fi^tl:i7A'777Bl~B6M 

#ftrt©«ie*ttrai; 

20 [0 0 3 2 W>£#M&*6tt. ^;JAM;liX7A'7 7 

t b 4 tc#t^-rs-r yz&-mm\z&mrz>v75' >z> 
60i, 6 oi3«*&-r-5-f>^*ffi^F-rs, 

•*-79>>7S 0 .to >^>^ 5 1 

W37>^6 o*i^-f>^>i' 5 1 

[0 0 3 3] -y-y^>i7 6 0 tl7A'777B4 
«St^:x-74 2 t^m^=L-^A 3 t©2*©^a.- 
XTtt«Stm>5. iS?a-7'4 2*j:0!M5 : a 
30 -7"4 3H, »»Sn4*t'Jyyil:jl83nftI7 
A»;77 B 4 iB»8t*#l:0SSnfttXi'>i' 6 

ic Efi^yFHifcKi&fiifflTsm^fceg-rsy- 

J3u tf^^i--X4 2«X7A*y 77B4©li*^fl 

g&nifasn, * © jfe*»tti7^7 7 7 b 4 ©«ti*« 

fCjgLTI^S. «fa-74 3ll, I7A'7 7 

7 B 4 ©j£SlCi>l>TX7A*>;/ 7 7 B 4 <tS J^StlT^ 
40 a. 

[0034] V79>t7 6 Ott. «arr**&Bfltt#3 
1 2©»f^K:J:oT*:an»bT*BB • Wtt©«!B*a 
1RT#3K3I^6 1 <!:, ^fUCfcf LTSKHJifcSnT^ 
£0l;tt£6 2£fr&tt&. ®5l*6 1tc«, ®3I^6 1 
©ififiltc®3l#3 1 i/JSi£tt<=>nfc±E©ffigt^3.-:/ 
4 2, *&H;ft#3 1 2 3&««Ht6nfc*ftlllS[^a-^ 
4 6, 33*0^31^6 1 rt©2Sgi£ffi§ILTK3l£ 6 1 

n^©3i^i-^4 7^8snxt^. 21: 

50 «, ±IBC«fef a-7"4 3 A^ilT^S. 
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(6) 

9 

■»§■*£ 6 1 tmtiiMG 2 tit, ^-n-^ncjswteii 

[0 0 3 5] on6fIfa-^4 2, 

3i2, *±wia*3 1 3«, ^E-n-en^i-^sn 

[0 0 3 6] t}"7'^>^ 6 0<DT*^tt/< >^>:7 5 

6 0J:i)t>**ft«l«tt4t)®T. ^Ogiibt 
tt, *ffl±, 10 0cm3K±T*l>ii^atlK 
*HSS^MT?tt, 5 0 0~1 00 0cm3©<>j'$)R 

-7*4 4(Ci0it^^>^ 6 0©ffi:3lg6 1 tglSn 

[0 0 3 7 ] >5 l zl-7*4 4 Cte, /-f >^>i7 5 20 

-f >^>7 5 1 ^te-f >i7^S^ihJ6-5Mih#3 1 4# 

»tte.nx^s. M#3i4(i @4c^-f cfc^fc, 

< >^CD«^#J»rtS®iC#ffi3 1 6*^te>nfcAC 

-J>if3 l 5 ©eft, ;i/3 l 7*ttf*a3 1 8KckD 
#^3 1 6 izw&znz&vizttmznTWiVzntzM 

iJtftoTUi. ^tltCJcO, a«tt, tffe3 18©tt 
#*CJ;0y--il'3 1 7j&»#&3 1 6£J¥EEU ttUfl 

asftissnst. tffe3 i 8CDf*»*cstUT'>-;u3 so 
5. 

[0 0 3 8] ^<>^>?51)!l^iagAyl* 
H 1 ^©-f >?ft«iffi:otiTH9!T5. 
[0 0 3 9]te*(C >;?>7 5 1 fr<E>-9-Zf?>t> 

[0 0 4 0] V-79>9 6 0 ©TcStMSStfP 3 1 

2, ©5I#3 1 lfej;tfll#3 1 ©51^6 
lSrffiffl-t*. O^T% ©~'lffl#>7°8 OO^ftlCiD 
©31^6 1 |*30aS**tilUT»3l^6 1 ft^HJEtT 40 

5. ^nicto, /-r y^yy 5 1 w©-f yzwwzm 
6 1 ic&i&sn*. 

[oo4i] ©31^6 1 \H<Dmm^mmz^D 
©51^6 i^t-^»©-f yztmifc-zrLitb. w$\m 

#>7°8 oroBifr&ffjtu *MM$#3 1 2, 

3 1 l*>cktfjIS#3 -T*t. MttS6 2 

S6 2fc«*&sn*. w±T-^-f >*>^ 5 1 *»e.u-y so 
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[0 0 4 2] *t^-£\ it^>^6 0*6X7A'777 
B4A.ffl-f >^«^«J^tO^T|jilSr^. 

[0 0 4 3] 3 1 2, j1M#3 1 343 

«fc(^*m#V7*BBU. aftSI J*i#>:/ 8 0 
nnt«fc0. V79>i?% 0©!K~J|-£6 lA^ftStcA: 
iff ^-^4 2 ^LTX7Ay 7 7 B 4 rtffiS 
^©51^6 lllW^TSi?^^ I7A777B4 

[0 0 4 4] 17 Ay 7 7 B 4 A'tEiCSS r tT, K 
tt%6 2 ftffl'f >?A»««? 1 a-y 4 3 *^LTX7/1 
•y77B4rtlC^*&$n-5. l7A'y77B4rt^ 
> £ ©ftl&t J; 0 17/^*7 7?B4 |*|©f&[B^±# U 

4rtffl-f>7/!|5iifa-74 2 5®oT®5l^6 1 SC 

jte>tt3. S7c^©i#. >$>v 5 irt©-r>i7 
fc©§i^6 1 izmmznz. 

[0 0 4 5] -3fe«fM**«aUfc6, ®?lffl*>y8 0 
©Sfg»j£f?ltU ^M^#3 1 2*3«fctfa»# 3 1 3 
£IB<. SUitC^O. I7A777B4CH 0181^3. 
-7*4 2©_h38§©iS££TM >^**fl"ftSn*. 

[0 0 4 6] 17/^7776 4*^12^7 KH 1 ^© 
-f "Eft's y KH 1 <07X;i-Tffl*lfS«l: 

4 o lrtt-r >^*«jHfcsnT^^tt»Ttt. sbzb-t 
h*isia*3 (tai»^) sffl^T. 9ifHfi()ttee 

'Sy KH 1 \Z< >tr&m\-t*. 

[0047] Ei±w.wLtz£z)\z, ^mmmmoi^y? 

9 6 0^-f >i"*«*&LT«yi*[BlT%). BB*'S6 
'f>i'*l7ny77B4}:M" i Ii*e*5. £7c, d 
©t#, «*S#V 7^B^nT^*jOT, I7A7 7 7 

b 4 ?tA e.ie®^ y k h i iz-i y 9 *m%-?% z. t&mm 

"C**. ftoT. p-<>^>^5 1^6ir7*^>^6 0 
rtt-f ^^^LT^-SP.""^ IB&'Xy HH 1 ^6^f 
>i7^n±a - LTfeS5fi : '5 *li**TS*. S7c. 
^>i75 1 frt>V7Z>9 6 0^©-f >t>m&*ftr>T 

t^tttitf, mmmfttpTbt-fyfy? 5 1 s-2**r 

[0 0 4 8] Wtfiai *#i!rr"5£, ^Uyi*10ft 
ftSUfcailrt*^"?*** 1 0 onT!H«'\ry h'H 1 ~ 

hi 2<n/X)m (7XM*Hoifcffi) tj»*r6]-r*fi- 

iClt Cft^y KH 1 ~H 1 2©-f >i7RtaS!f#tt€'*t 

» t atit-r ^ 7c * © ^ y h nDift « 3 turn m s nt ^ * . 

*fc, A7 KB** 3 1 0 0 toraCtt. 7* 

U- h* 4 * «fc ^RtUMS 5 ^istt ^n^.„ 
[0049] 7*^-K4«. /x;urss r 7<tf>^-r?) 

L7c-f >75X h3*"£&#T 3*>©T"&9, :nctO 
ft«UfcttUi*««fcn<5. 7*L--K4©ttK<!:LTli, 
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// 

XJUSt^bTO. 7~1. 5mmfiALT43'9, -^©# 

[0050] ^{fptttiffi 5 «, xi/- h 4 tw^mm i 

0 0 tOlBJfcffiBU 7-f ¥>#\z£Q ; X)UH\ZtkC 
0©;£ STtttB &f}t>t£fr r> It J XMz.% LTI-y > 
^>??S©gttfiT-&5o 

[0051] Hiattxaa, ^ass^y fhi~h 

1 2<D;x)vm& j en?ti**y y?c 

l~C12i, *r yXC 1 ~C 1 2 Sr^bTIBfi^-y 
FH 1~H 1 2F«g<D-f >^*©5ITSfe«>©©3l7f?>y 

m^y-j&mmLT&fflmiz^ zm&^y fhi 

5S« t & Rt m * *«fr -5 as* *> & % . 
[0052] eft^y fh i ~h i 2\$&mmtkwzn 

[0 0 5 3] 0 3 (a) (C^bfc«te>IC. + 

yXCl~C12«, SB 1MB 4 ©Eft's u/ KSHG 1 
~HG4K2tJfcbTSl~«4©**«/:/#CG 1~C 
G4lC^tt5.n, Eft^y FH 1 ~H 1 2^©*-f y k" 

CG 1-00411^^1, ^lffl + t^ySCGltfS 
«bTi»BJ-r«»t, u©+ty7'SCG 1 £Ht$-r5 3 

lffl+t77"C2, C3B, K?i^>Xi:««^$nT 
^S;^SIfflO*t-y7'T'*5. fc*5, S-Eft'NyFH 
1~H 1 2©yXJ«^T+t y XC 1 ~C 1 2 

[0 0 5 4] B5fC^-r<tptC, IWIbEft'Sy F 

ifrtTCD^fBS^x-y FH 1-H3, H4~H6, H7~ 
H9, H10~H12I1 ^ft-fntTy^P 
n, »Srr*BE»'\v K»IBjT©|»D^5E»'\y FH 
3, H4, H6, H7, H9, H 1 Offltfvf tttyf 
P 1 ©2fg©t:-y'5 1 P 2 t4ot^5. fc-&3A,> 
t7 7*C 1 ~C 1 2<D&mz-OUTbmMT:-$>Z>o 

[0055] ssic no i tc^Tck o iz> 
->3>cfl:«"r*t*K. iiLfcts#vi~vi2 

WfLTffE^MJt5^tT'fS#V 1~V 1 2 



(7) 

A? 

7(:j:o*i' u >>vi^jf$nx%), ±^aw-;u2 a 

[0 0 5 6] #$ffi«lt8 7 tt, «§l#V 1~V12©S 
<fc9fclO#l^l 3<S©W\*— L 1~L 1 3£WU Z 
tlZ&lsn—L 1~L 1 3«^r-V'J-y> ? 10^ac*[p] 
.o tc— ^©tf-y^ (&«»#V 1~V1 2 (0123*1 bfy^i 

~L 1 3ffl^l'A'-L2~L 1 3te, ^ir'J y5?lJ&« 
*-A#S?->a >Kffi«-r*i#»C#«IR#V 1~V 1 

[0 0 5 7] ££7?. ifiS#V 1~V i 2<Dmm&£.zt 
[0 0 5 8] 06«. 01 KjSLfc'f >^vi7 FEft 

20 j:^#an««i«i (w\*-) <Dmnmf8.mT$><o, btf© 

[0 0 5 9] I7A"777B4 \Zfflsi £ tlff\ -y F^jl 
-7*4 0 1 «, -t©-«ffirjJ«*¥JEfls3 2 3 ££SM*3 2 
4ifctt*ftT^S. J¥EE#3 2 3©^\-y Kfj.-7*4 

o i (c^MTsgG&te, RS^MsntScaMtft 

oTH4. ffE#3 2 3ll ^UyS'lCH-tt'&Stt 

snfc«tfla3 2 2 \zw&&}\z%.mznT^z>* 

[0 0 6 0] Wl±&3 2 3 £g«#3 2 4£TJ*i*an 
30 ■SgBft©±Tifi&£:fc^T. ±7jT{J^\-7 Kfa-74 

0 1 liX7A'777B 4©TjglcS^$n, T7jT«^\ 
-y Kfa-74 0 1 itm^mi 3 2 5T*tU7Vll: 
HJfeSnTl'i*. ^oT, Ffa-74 0 1 ^tfffi 
ft3 2 3lCffffi£ttT*>. Wf£m&£ZfffitSimiZ^y F 

fa-74 o lwznzztitts.^. 

[0 0 6 1 ] -7j, *fWWI«l«|7 0W1-L8«. UA* 
-«4 1 5^^Ef]A2 7j(^(C[5]|iiiffitC^#$nfch!7. 
h>^y-4 14t, b!7. F>*;k?*-4 1 4©5tffl 
gBtC^tt^nfc, ff)E#;3 2 3 £««JFr*;fc«>©tf* F 
40 >4 1 1 h!XF>4 1 KDWJEtim&ffi&TZmffi 
tf^Q4 13<h, If 7. H>4 1 1 ©-£«±©3§aj£l»lt 
T-StX F>X Fy/14 1 2 t, Wb>*^y-41 
4 £tli^#V 7 UlnJltTlfilib^-a-Sfcfe©. ^A$Sl4 1 
7 tC@5£Stl*:#A4 1 6 \L7, F >*;U^— 4 1 4 
£*fSS#V 7 t«S***^I'Cl6]"tT#»-r*Rb'ita4 

1 8 ££#1-5. 

[0 0 6 2] l/A'-L 8«ffi^#V 7©f¥J3E#:3 2 3 IC 
»|6jbTSBSnTl-»*. *A4 1 6*«*A$ft4 1 7£ 
*Mcfcl"flA2#fllC0fiSn.5<>:, ^-n(C#^Ttf7> 
so F>*;UX-4 1 4 %.ra^UClHlttj b. t°7. h>4 1 1 # 
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(8) 

13 

W*33 2 2M«. £n£J:D, *?EE#3 2 3i: 
ft, 'Vy 0 1 ft©i&[&#ES U bft-5. 

4aBLlto4 1 8©#^l:J;oTS$n, tf7,h> 
4 l l tcJ:$ffitf*a4 l 8©ffE«^n§. -tft^ 

3 2 3 tgmt 3 2 4 ttj;*^^ H^a- 
7*4 0 1 <DmW)WVfr2ft* Kfa-^4 O l 1*1© 

[0 0 6 3] *A4 1 6©|e]ii£jiS£a< U Sfc^JA 

4 i ic<t*ffjEi&fp*«ia^cffton*. cn»c«fc 

<9, J¥/£&3 2 3*^ F5 L i-y4 0 1 SrifLfltTRj 

>4 1 1 (ciswffi^^i^-r^*^*), «if^*«HjncfT 

n£anr# -5. ffi*gfcfrta4 13, ffi«*a3 

2 2£<fctf'\>;/ K^a-^4 0 lT*«^$n^«7C#14 

/h£<ft5. iftlCiD, tfT. h>4 1 1 (C^^JfJEK) 20 
^^^©fPlSftib^tlSlti^y K^a-^4 0 1 

[0 0 6 4] ^IC, ±KBbfc+^-y7'C 1~C 1 2 «fc 

&m\#>7\z-z>^TWffllzm.WT?>. 
[0 0 6 5] ±mLfz£?\z. mm^y HH 1 ~H 1 2 

&**y\Z>{f-tZ**y7'C 1 ~C 1 2«Il~f4 

-?mCGl~CG4Z:t\Z**v¥>ifW)ft$:'i : f5. m 
TtC. 0*+y^»CGl-CG4©K»««!Kt3H so 
T, B7£#JHLTBi9!-r*. 

[0 0 6 6] £f\ 07 (a) £Jflt,>T, %ilCD**y 
^SCGlK^TKStS. El 7 (a) iC^TJ: 5 
(C, JBlO+iry^SPCGltt, -«gf5(ri5^T^2 

2 S:4 I 'L4r^EPA3^|S]*3ckUtA4*|^H|Hli(iifiE^B2 
l|g»##«lt$ftfc*+-y:/WS--2 1 £, 

yw\*-2 1 vm^mzwiv zntz. sbi ©aaa^v f 

SHG l©#IB@^\-y h'Hl~H3 5 + t7t!>^t5 
*+-y7C 1 ~C 3 +t^^W\'-2 1C 

+ IHS5Ctt. ^cEPA4*|S]H^|±STS7*n7 2 3 a# 40 
-*WKgStte.nT^*it%>»C. ^t7^W\'-2 1 
<Dmmmz\t. **yy°UA-2 1^9A4J|fill;^ 
»-r<5Rbtfta2 4#EDtttt&ftTH*. -Olia 
&2 4©tt#£*jf;:J;-DT, 7*PT2 3a(i, ^FH^CD 

mmm\z&K)&GiA5j5fa&£zSA6j5t(>\\zmfe2nz> 

3 7{Ci?ffi£ft3. 

[0 0 6 7] *tyy#B*i3 lBR«ttO*AT» 
0, -t©#AH3 7fctttt»©Affl3 1 a~3 1 cjWR 
tt£>ft&. ^COflg)53 1 a~3 1 c**7*D72 3 aS: so 



14 

Wm~?Z>Z.t\z£?T, IL[ifa24©TO(;ftLT 
+t7^1/A*-2 1 «^EnA3*1*]fCiHltbb, ^t-yy 
C l~C3C«t*B5tt A w KHl~H3 0*iryt;>y 

^asns. 'ne>+t7^WN-2 1^11(^2 4 

©*ft>a, yy°Un-2 1 ©ffiib £ # A l£ J; -3 

TfT5,£«. ^2~^4ffl + t'^iCG2~CG4fe 
mmT'&Z. 17 (b) ~ (d) C^-TcfcP^, 

I2~^40+t7^PCG2~CG4!:ffl^^n5 + 
t»y7 f W*A3 2-3 4tt. Sl©*t7^SCGl 
l:ffll^n4*t7^SR*A3 1 i: nougat!)** 3 5 fc 
@££ft, EHiH3 5©0CCJ:OfTO*t!y7 r f"PI 
*A31~3 4*S|WHt^[Hlte$n^o 

[0 0 6 8] S§l~gS4©^-y:/l¥CG 1~CG4T 
it, **v?'W&l3i*3 1~3 4lC«lt6>ft*ia{»©<fc 
BtfSft*. SSl©*Vy:/SCGlfctn>Ttt, *V 

7^*A3 i znmjjfaizi 2%tfturc£%. *w 

A5^[6](C0fS, 6 0S, 1 2 0S©"4eiCi£ligf!3 1 a 

~3 1 CJWRW-SnTH.6. ra«ic. ^20+^y^p- 

CG2l:^HTB, OS, 6 0S. 2 1 OgCtilCfl 
SWnS!tt'=>n> ^3©+^>y^»CG3JCOliT«, 0 

s, 90s, 2 4 os©ffistcflgf"*«ts^e>n, fg4© 

*ty^SCG4l:t)nm OS, 9 0S, 3 3 OS 
[0 0 6 9] fot, ^+^-v7 P ilCGl~CG4«|g 

»«3 5*3 oarr^iHies-tt-sciT?. #+t7^s 

CG l~CG4©#^tbf^i:LT(i, 0 8 IC^TJ: ? ft 
1 2©t-HMl~Ml 2\Ztym7L~£I1&T*&Z>o 0 8 

(a) tt, mm^y FH1~H1 2 ©y X;U®{C*fTS 
CGI -CG4©+t7bf>^l5:aS 
Wfc*bfct>©T»»3, 08 (b) tt. #+t7^iC 
G 1 ~CG4ffl*t y tf>^ffiSSJ^iCT^Ufcfc© 
0 8 (b) IZ&^T. "1" «^^-ytf>^U 
T^a*». "0" B*t7t>^l/Tl>ai>tl$i 

[0070] rn^wt- KRS3©Sfr«, ^\y-y°m^ 

AA3 1 ~3 4©0fe(Cj;-3Tf=c^ns©-e, F$D£-5 

HM 1 it- KM 1 2 tliIl>CBD^5 1 
-FTSb5©T, t-KMl 2A^t-HMl'\©^ 
fcfrA^o ft*. BftW) 3 5 ©islg^i^^jSeir tntf, 

[0 0 7 1 ] S8l:^bfc€-F©5^, €-HM2, 
M6, M7, M9, MIOCOHTH £T©*Vy:/ 
g"CG 1~CG44^7 £>:? r £LT^ft^4Kf&T35 
^ritt, ^-V-yT'S-I^^AS l~3 4©ifflS;l£ 

[0 0 7 2 ] 0 3T'feI5iBJbftd;5tC, ft+lry^C 1 
~C12©-5*>, §*t7y»CGl~CG4©lfc£ 
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Sffl+t'^Cl, C4, C7, C 1 0«®3lffl©*-V 

K?lfflO+fy^Ci, C4, C7, c 1 o riKKtt 
[0 0 7 3] 0 9ir^-r<J;5tr, ^<7)©ll#>7°«, in 

[0074] jfjaffi^s i at, — saa*«E»s«*«:fcJin 

JE££,8 9 ^^'DI-L-T^EPA 8^*3*^^9*16]^ 
0») S ft C:3£ft an. Jnffifcaa8 8fcJ:DfcB]A9#|Pj 
fctt»SnTH*. SPEE-&8 1 ©±iBHttPJ5l«Oia« 
8 1 a«Sn, £©ISg|$8 1 a©±7j(C«:. ^F0^ 

©©?i#>yiKiij ; E-^iciDiiite$nsiHiett8 7tc 

[6](C9 0SP^PBT4O©ei!)ZiP8 5**Steiftt«l3t 

$<15. 20 

[0 0 7 5] SQEE&8 1 t3DSft«#8 6 tOHl:tt 
#>Zf?-n.--78 4*t«&an. ttI£Etf*a8 8©##* 
ICJ: 013^8 1 a tgi3P8 5iOBT#>yfa- 

y^i-^8 4«#{r«is:©eib=io8 

^><i:^{CiD£E^8 1 ©GDSB8 1 a©**S**lftffl-SnT 

1, C4, C7, C10O^fn*UOl:SS!c!n. Wf 

[0 0 7 6] L/T, ±te©9l^>7M ; &-^(Cj:l3 so 
3nfiSfif«tt8 6 §r^EnA7*fS](C[llteS-e-^<i:, tf> 

a-^ 8 4 ««n D 8 5 i:i o ft^n, cntCct 
D , * * v M y 9 Ml S n/taeft^ y F *» 6 -f > 9 

31 an, as-r^^^as&n*. 

[0 0 7 7] flDffi-fr8 1 ©jfifgt'W:. 0KIS8 7 

$4 i ^tc[iie$n^i)DJE*A8 2*«»ttsnT^*. m 

ff*A8 2ttflgE8 2 a^L, £©dbSB8 2 a**2)DJE 
£8 l£*¥0E-f6ii:iCJ:Dlraffi£8 1 f4DDffitt*l8 8 

cDtt»ftcfflLT&ffA8#iegiciEin-r«. cmr<t 

D. SDE-&8 1 iKIiaD 8 5 t(rj:^#>y^i-^ 40 

8 4 ©if EAtflFtt an?> „ 

[0 0 7 8] a. 5, KSS^-y h 3 C^-SftSIS 

©3lt, MR'v.y K»5lt©2HS©»fP*t»*. £a 
y K»3ltt^T©EfikA >y FH 1 ~H 1 2 LT*3I 

^©tt^TA-y K^a — h'H 1 ~H 1 2 tC 

ict2®A-y kh i ~h 1 2 zmmTzmsizfi nn^o 



HI««)^S:ff '5t>©T, Ep^ii+Kfffrns. 
[0 0 7 9] ^A-> F®:3H~^><AT01 0£#flBLT« 

[0 0 8 0] £1*. 010 ( a 1 ) J; 5 fc, 

LT. tfy^Cl, C4, C7, C 1 0(C<t0f5®A. 
5/HH1, H4, H7, HI 0K»bT!R3llBia»^S 
fT^. £©£:#, IEftA^h*H3, H6, H9, HI 2 

\z-o^x\t, mmmmftoMMttizmm^y f©& 

fe©fe^-*©IB©A-y FT£>3fc©©3l(iL&^o T 

ftfrS, Z.tl<o ©IE&A KH3, H6, H9, HI 2 
i:MT5ai#Vii, VI, V4, V8 (B3# 
AH) «MCT*5<o uWl, ±iflf:J;5t:x7A'7 7 

7Bi~B6a«BaHT»D. ^ne,©ii»#vi 

1, VI, V4, V 8&m^tz$L$.T$>2>iim®'\y F 
H3, H6, H9, HI 2rtO'f>^^l7A'777B 
6, Bl, B4rt^jS»SgLTUS^^e>T*S. 
[0 0 8 1 ] U -yiSl&^y^P 1 ActtSS 

l^f>M2JgTM3ttT. 010 (a 2) (C^T«fc 
•5(C, ^y7"Cl, C 4\Z^Dmm^\y h'H2, H5 
(C*fUT©3l@m»f^SrfTfi. +t'J'ryl(Dfi 
«tt*©**T*+v:/il#»^-F£M4i:U HI 

0 (a 3) fC^T <£ 5 IC, ^-fy^C 7, C10(CJ;0 
SEfik'sy KH8, HI 1 lC#LT»3ll§]«ttfls4fT'5. 

* * U y v 5 1 * a 6 ic tf y =}■ P l fc*tt0^£# 
lfi]lC»"»$1*«tit>C*W7 r »#K ; E-K*M4- 
M3— M2 ^ITM 1 <h U 010 (a 4) C^tip 
13, +t7^Cl, C4, C7, C 1 OlCckDfBSA-y 
FH 3 , H6, H9, H 1 2 fc^UTRSIHttft^Sff 
p. K±T^T©E»^y FH 1 ~H 1 2 tC^f -5^31 

[0 0 8 2] £*S, 010 (b 1) ~ (b4) (C. ±j£ 

b & ft »fp (c * if & © 3 1 mm mm 1 13. % mm ^ y f t 

[0 0 8 3] +^->7'»CGl~CG4©ft ; E-FrBl© 
»fr»C*t»Ttt, tf^SCGl ~CG4©#|^(c5t 
it*., 09H^UfcJDffi^8 1 lZ£.Ztf>ZfT3.-Zf8 
4<DWl£$:Mffil>T&<o ^n«, #>7"fa-^8 4 

1 ~ c 1 2 ^(D^m.ifi^m^ 7 kh i ~h 1 2 ©y X)v 
mzn biA^n, m%timmm.mmm^ti<t^^ 

T*irytf>y iSJfC/ X^S©-f 
?:3l#tBLTLS5 (^to«J>5"S»f^ffl) ^n<& 

[0 0 8 4] SK±UmVtc^oiZ. **v7C 1~C 1 
2^1S^© + ^-y7 P »CGl~CG4[C»^, &*\y 
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FH1-H1 2<D&ft>&W:iiht&<t£Z,tz*b. IB 

[0 0 8 5] K5llHlt(l»f^03%©a^y KK 

[0 0 8 6] |p|&©2 0©gB@'v.y FKfc^Tte* 

Hgflnitttti««lHl«©&B#*aittl8Sfci>. -to 
[0 0 8 7] cmt BMl§lgb&S2l>&<K9ISfka>&£ 

it^Tio-rfrizmttz, ^<Dfz£>, mm±#-tb-z 
-r*fc», aj*©*«fri^iiiittei^iBiT»* c t *«» * l 

[0 0 8 8] fcRWBft'v.y H tc*f UTK§ll3tt*ff 5 

tl^M^*»*. ^^T, *^ifi»18Tfi, KT©ie> 
»CUT«Fffi©8E»'\y F LT©§llH]«£fT 5. 

[oo8 9] sins, m&^y Fmizwiwt&tztb 

OHT»D, CS'Sy HH3 0*t:»bT!ft5ligar* 

3 e>fr\ztt LT^mm^zmGizte. +tu-r/u 

HH3(C*fbTK§|-rS. Z\<Dt£. EiA^HH 
1 OttfB®^^ KH3tBfe0fe5-^O^7 FT 
&3©T, H®§lO«^tRI«oafiKJ:t). IB 

•MHH10 KttJfc-f 3«St#V 1 2 (0 3 #sa) ^ 

[0 0 9 0] JSlWflBft'Sy F*HG l©te©lE 

8v;HHl, H2K#LT!S3llEltS£fi 1 5*£,te. * 

$ 5> fc, fg 2 ©85*^ v KPHG2 ©IB@^\ y h'H4~ 
H 6 \Z*tVTm\®m*ftom&iZ** y7*i#l?t- 



(10) 

/<? 

F $rM 8tl/> i3fflKiA7 F»HG30DE»^y F 
H7~H9 fcttLT«3ll§l8tefT3*£tt*r 
K-H4M9tU 364 032*^ h'SHG 4 ©lEfil 
FH 1 0~H 1 2K*fLT®3llsl«£fT54§£te=t- 
V <y ^SJW&'E- F £M 1 2 ft*. 

[0091] dn^©*^T*t>. p^^ima^fT^tB^^ 
? FiiBife©fcp-^©fefi^\>y Fizttfotzmmftit 

t::&»3i*ntf<fc^. 

[0092] z.<d&5\z, ^mm.<r>mz, mmfe* 
ft o aBe^ yh*ii^i;i7A'y77 nasts nfc t> 5 - 

*©BB»'Sy F©S»#*fflDT*>< :i:T, #5£©fB 

<T'b»5i®afwS-r*i^iw*jB«8"r4it* t T**. 

20 [0 0 9 3] *mmW&<D-1 >9&x.y FI2»g 

£&© Fy F^^MCOI^T. 012~g|14©7n 

[0 0 9 4] *f. 1-zxomm^y FICMbT®5llia 

[0 0 9 5] WfflttffiTtt, +t'J-r/iB*-A*y 
30 ->3>tfi«UTi»4. BJ*»ff**Bii6an*t (si 

1 ) . m^ti-y 1 0 1 &&T$mhU-y 1 0 2 K «fc 

oiB®«si o 4ifflfrwt\ o o*x*ie^$n« (si 

2) . ^^T. Ep*»lffMJSW{C^T©E»'Sv FH1 
~H 1 2£&#&ttffifc:T5fc«>fc» ±a!L.fe±'S-> F 
m\*ftr> (SI 3) . +Y>Jy-^lS:EP^fB 
tlO 0{C[6]^oT^i!)$i±Tyi^-F4tCck§ , 7-f tf 

>^sfr^ (si 4) . ^tttttbffistc, En^ 

HtTW^ffittHJSfT^ (SI 5) . ttUyyl 
40 Tffia*l 0 4^ lfr#©EP*£fT^ (S 1 6) , IBS 

)»i 0 4&mj£«&*w-iHjfc2i9-r* (s 1 7) „ 

[0 0 9 6] IB^iffi 1 0 4 ^ra^it D V1t%. W^ifiifi 
H7Lfc3&>5*tfl»rb (SI 8) . Efl^^TUT^ 
ntf. CfilSl 0 4&iIL (S 1 9) , T@ 
*©*-y^-T"fB^iffil 0 4*«WfbTW^»ff*flt± 
•ti (S 2 0) o 

[0 0 9 7] — W^*«»7UTl>ttttntf» MBS 
FH 1 ~H 1 2 II*.b©|gKj|sIgcD £^©5*511^ 

;u*Di*tjt«-r* (S2 i) . mmmmt. mm^ 

so y FH 1 ~H 1 2 ©fHSEIttfCT, Eft^-y FWJC 1 
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MDl*T?»nil Stf^ttttJtfft* (S15) . 

*n«»©H«©i&fe*i«t>ii-r. r 7-re>^«, its: 

D>R§|W*;HiD l*T?*n«, -€-©E&^y HO* 

*K5iiHi(a-r*fc*, ^©E&^y k 02 

2) . tfiJAtf. UCfiOBftAy KH3jWB»[§ISD> 
KSIWWttDl* Tfenii HUxBLfcEll lOttlt 
fcD, COBSl^y HH3 0**»§ll3(i-r*. 
[0 0 9 8] ^©St, »9H3«tbfcB»^y HCDBftH 

wjt-^sn, 7-ftr>^tff^ (su) , * 

fToTtfB^^-y F© F 5/ h*^> hjWKfcfcfrfeft*. 

[0 0 9 9] mi9ftD0!)R£tt». E»^y FH1~ 
HI 2©ififM*14A>S^i&Kj£LT*3<. — 

A3 1~3 4CD[5ie^ e toTllfetC^)0@t)'3TlKfc 

[0100] tcT. »5iu^;niD i*©a6je««. 

Efik^y FH 1 ~H 1 2 ic^imm^ff 5^#IS#8EiJj 
HI*«kD*>, A 3 1~3 4©«J**J*W 

H1~H1 2fc»3l|5|«£fT5^SIEIMB»IIIRDLa« 
5X108|eIT*0. *t7y#^*A3 1~340«l 
SAEflWtf*. B»^y HH 1 ~H 1 2 ^jg^UTIElbL- 

Tzm^ommmmzmnvx o . 1x10 sgiKfflMi-r 
*p#wt?*s«^, mmm^u^jimDim, 5x1 

08-0. 1x108=4. 9 x 1 o 8 [Elite 3= cipf 
ES^y KH3H»5llil!SSff 5* 
£\ ' ^©ffiK+r y^P©!?-!^— h*J&*M2T, ±T© 
^ty7'ICGl~CG4 *»T*»-3 fc tf 

[0 10 1] ^©t#JC. tt»lEl*D*«!R5ll<"<;HliD 
l*izmVTzi:?Z>£. * + -7 ^SfcPI*— Htt, M2 
— M5^&fTL&ttn«£t£&t^\ j^^©M3, M4 

+ y ^SfH*^- F £M 5 lc»frT* 5fc»©*P**-r 

MIC. ^y^fM^-FSrMewttSstcU £T© 
+ t7^fCG l~CG4£TtfT:fe<„ 
[0 10 2] fLT, M6^©^ff3&^7bfee>, at "6 

kh3 \zMvxm\mm^n^o z<n±o\zm\ 

£&<, Efi^y F©»3lllltB£fT3 
[0 10 3] Kill l-3©E»^y K©*K!R3llHia 



(11) 

toffi»A 7 HeE>KMiaftD«t. *§IU"UHiD i*£ 
litlt 5 ztb&Z. ~©i§£fC«, #©fT©EP^ 
©Sufc, »»©fi»'\y FK#UT!R§l@«£?T;b&tt 
ntffc'ofrna*, ®§IP^;HtD i*(rlJDx, s 

mmm&mmmzno z. tatT**. 

[0 10 4] ST, 3 0£il±©E»A»., K©K»IhI**» 
»§IU^;U«D 1 *K:l?]P3K*l,fc*£©82»5IU'S 
io ;MtD 2*WSiCO^T, @1307P-ft~H*# 
BBU-poKWT*. 013tcte, Bk. Cy, U 

MotegA 7 Fa*®3ii^;wiD i*k«l&«£©0!i 

^^LTt50, 013tCi5IAT. DBteBkWES&'Xy 
HH 1 2 ©igUjlHliSt. DCSCyOSSMHH20l 
ftHIfgL DUMttUMOffig^y HH6 0SMT** 

[0 10 5] ffit&lfiJ&DB, DC, DUMOtT)55K?l 
K;HDl*Jgnii5S§, CI&IhI&DB, D 
C, DUMS^2©5ll^^;KiD2*i:lt«lETS. Sf§2 
20 ©3IU^;MiD 2*«, ©51 l^;HiD 1 *ck 9 fcHfog© 
fifctt*£^MT<&9, vl©j?f5£©ffi£te, 1^>©E® 
s\y F©*v U y^lttttlcistt-S, «*IK»j[hI^© 1 
2^> H»o^3tab5. iC-c^to-rt, ncsg 

D 2*-D 1 *> 1 2 xN, a]t 
N MX tt, 

ffiTf»*. C&JAtf, 2 5 6/XJI/OSSA7 FT 6 0 0 
dpi (= Fy Flfy^O. 0 4 2 3mm) ©@Hfefl¥« 
so a. EftlEAOH (=8 4 0mm) 0±ifi&tl.i 
N max te, 

N max= 8 4 0/0. 0423X256X2 = 1. 02X 
1 07 

KSIU^HiD 1*^3X1 0*i:WtJ£-rttif. 
B2P^?ll/^;i/ttD2*«, 

D2*=2X10 8+ 12X1.02X10 7=3.02X 
1 08 

ttt*. Sfc, SB2*5IU^;HiD2*«. Kg#BK»ll5] 
»DL*5 1 2XN MX »/hSt>lTt»*4. T^t) 

40 

D2KDL- 1 2 XN max 

D L - 1 2 X N,„ ax = 5X10 8- 12X1.02X107 
= 3. 8 X 1 08 

[0 106] DB, DC. DUMiD 2*t<Dlt%(<Dl& 
DB, DC. DUM©^-rn*»*^2K§ll^^MI 
D 2*±D i^tt^f p, DB>D2*ffl*S^iA7 
HH12^MU DC>D2*0*&6E»a»;HH 
so 2 DUM>D 2*0*Se.!ESA7 FH 6 £ 
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[0 10 7] fLT, «f£SftfcE»'V.y r:out, 

U-^yl^ftSt, E*^y K©a&a<iR7-t*. * 
Ett^y HH 1 2*«»^Snfc*^t«l5» 
^•v HH 1 2^t7yC9©I±(I. ES'Vj/ HH 2 
jWSJfeSnfcJi^ttffift^ v HH 2 + y 1 OK 
±IC. Eft's y HH6jW$j£3ft&»£tt8E»'V;/ HH 
6 rt**^ >y 7C 4 ©J*±fcHS:irr * <fc 3 fc, *t'J? v 
1 £&iJj£it3<, 

[0 10 8] — >tf, DB, DC, DUMCDI/i-rnt)^2 

1KDB<D2*, 7^0, D1KDC<D2*, #0, 
DlKDUM<D2*T*5*^l:tt, !»3ligtrr*6 

Ye, Ma, Cy, Bk, UM, UCitl., 
foTIO^, £-f. CyWEft'Ny HH2*©5llfiI 
«U *£Bk©E»'V;/KHl 2£!ft3|[5i«U 
£UM©Eft'\>;/ FH6£®3llHl«-r3. l^fe© 
Eft^y FtCOt^T©IH3:te> Eft^y F©#-*t©/h£ 
ua5Srffi5feT*o BkCffig'VyHHliH 
1 2T*H Eft^y HH 1 SrEft^y KH12±Dfi5fe 
"T5. K3IE«b£Eft'\>.y HOBftSKfi'J-fey h£ 

[0 10 9] II 3©7P-l:*^T, fflftHgcDB. 
DC. DUMtm2©5ll/^;UffiD 2*troJtfeCD*g 
1&©*T&<> 2fe (#JA«Bk£UM) #*fg 2 

©3ll"<;MiD 2*<J:D;*:#^i§£ ; b&£. £©*§£© 

Ei^y h'CMCOUT, HI 4CD7P-^V~ F£ 

[0 110] tf, B kCfSg^-; HH 1 2©ig©)iU$c 
DB*<tl)tUM©iggA7 HH6(73K»)(Hl^DUM75^ 
2®3ll^;MiD2*J;Dfc*£^*£\ B13TRW 

•7 H*^ni*ne-r-5©§iffl©+^ y zf<om±\z&mt 
u ^y^s^t, ®3ii§ifrr^*e»'s 

-7 K©ajR**»7-r*. Eft^y K©IjR^7bfc 
ft'V.y HH 1 2£3tefc!R3llHl«U ^IC. Eft's y HH 

6 &»5ii5ia-r*. 

[oiii] (fg 2 (Dmmmrn) m 1 ©nus^-m* 

•V y 7%t C G 1 ~ C G 4 ©#1^ - H ©<3J§ 3. IC <k o 
T, »§l0«[SfT3E»'\2/ KH1~H1 2&a«r* 
&K3I#>:7° CODDED 8 ltC<J;3#>:7° 

ftgt-fsctfCck-pT*), ^mm&'trotm^y hh 
i ~h 1 2 £a#?Ts ^njgpti 

8 2 ©»tt*K5tiTSB 1 0*i£»ffitl^«T*SOT. 
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[0 112] HI 5»4, ©31^ >7°©jbPJ±-&C:<fc&JfEE 
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